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Thesis Abstract 
 
Introduction 
Office work generally consists of high amounts of sedentary behaviour (SB) which has 
been associated with negative health consequences (Van Uffelen et al., 2010; Hadgraft 
et al., 2016 a). To reduce this risk there is a need for workplace SB reduction 
interventions (De Cocker et al., 2015). Considering the opportunities afforded by digital 
technologies, the aim of this thesis was to develop, evaluate and assess the feasibility of 
a theory-informed, digital intervention to reduce occupational SB.  
 
Methods  
Phase one involved a systematic review and meta-analysis exploring the effectiveness of 
technology-enhanced interventions to reduce SB. This led to phase two which explored 
office workers’ perceptions on barriers and facilitators via focus groups and interviews 
(n=48) to reducing occupational SB and beliefs regarding technology-supported 
approaches. These phases informed the development of a mobile application (app) 
intervention - “Worktivity” (phase three), which incorporated behaviour change 
techniques to help reduce occupational SB. Phase four explored the feasibility of using 
“Worktivity” to promote occupational SB reductions. The randomized controlled 
feasibility study and process evaluation (n=56) consisted of the “Worktivity” intervention 
xviii 
to promote occupational SB reductions in office workers tested over an 8-week period, 
with or without a sit stand work desk (SSWD), relative to a comparison condition. 
 
Results 
Findings from phase one indicated that it may be possible to reduce occupational SB 
using technology-enhanced interventions by approximately 40 minutes per day. Phase 
two revealed the main barrier to reducing sitting at work was the requirement to 
complete job tasks. Technology was seen to be valuable in providing prompts and to 
allow behavioural self-monitoring. Phase three led to the development of “Worktivity”, 
a theory based and user informed mobile app intervention to reduce occupational SB. 
The findings of phase four suggest it is feasible to implement “Worktivity” with the 
addition of a SSWD for desk-based office workers, with potential to evoke change in SB.  
 
Conclusion 
The resulting app “Worktivity” is the first of its kind developed with the primary aim of 
reducing occupational SB using digital self-monitoring. This thesis presents a formative, 
iterative, participatory approach to developing and evaluating a digital intervention to 
reduce workplace SB, which may be used as a template for other intervention 
developers. 
 
Key Words 
xix 
Sedentary behaviour, digital technology, behaviour change, systematic review, focus 
group, feasibility, mobile app  
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Chapter 1 - Introduction 
 1.1 Overview  
Societal changes have resulted in sitting being the dominant posture during most 
activities of daily life, such as travelling, working, learning, and leisure time (De Craemer 
et al., 2018). Major structural, societal, economic and technological changes, particularly 
since the middle of the 20th century, have been associated with significantly reduced 
demands for physical activity (PA) (Owen et al., 2010). According to Public Health 
England, the English population is 60% less active than in the 1960s and if current trends 
continue, it will be a further 35% less active by 2030 (Public Health England, 2016).  
 
Today our environment fosters sedentariness, however, a sedentary lifestyle is not 
innate to the human condition (Levine, 2015). People were designed to move and our 
biochemistry and physiology have evolved to function optimally under such 
circumstances (Levine, 2015; Zhu and Owen, 2017). It is the mismatch between our 
modern lifestyles and our ancestral hunter-gatherer genome which is playing a 
substantial role in the on-going epidemic of non-communicable disease (NCD) (O'Keefe 
and Cordain, 2004). Advances in modern society have brought about an increase in life 
expectancy (Lichtenberg, 2015), although people are living longer, they are living with a 
sequelae of diseases, many of which are attributable to NCDs in which inactivity and 
sedentary lifestyles are implicated (Vos et al., 2015). 
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Sedentary behaviour (SB) has been defined as any waking behaviour characterised by an 
energy expenditure ≤1.5 metabolic equivalents (METs), while in a sitting, reclining or 
lying posture (Sedentary Behaviour Research Network, 2012; Tremblay et al., 
2017). Common SBs include computer use, TV viewing, driving automobiles, and reading 
(Sedentary Behaviour Research Network, 2012). Evidence suggests SB is a highly 
prevalent behaviour in today’s society with the majority of people’s time (55–69% of the 
day) spent sedentary (Healy et al., 2007; Matthews et al., 2008; Colley et al., 2011; 
Hansen et al., 2012). In 2017, the British Heart Foundation (BHF) produced a report 
containing a comprehensive overview of levels of physical inactivity and SB in adults 
across the United Kingdom (UK). The report estimates that the average UK adult spends 
76 days per year sitting (British Heart Foundation, 2017). Given its high prevalence and 
its potential health effects, the amount of time spent sitting should be a concern for the 
majority of the population (Munir et al., 2018). 
 
The impact of physical inactivity and sedentary lifestyles weigh heavily on the UK 
healthcare system and is estimated to cost as much as £1.2 billion per year (Townsend 
et al., 2015). A recent study exploring the all-cause mortality attributable to sitting time 
across 54 countries suggests that high sitting time is responsible for 4% of all deaths 
(433,000 deaths/year) (De Rezende et al., 2016). With the high prevalence of SB and its 
apparent associations with several negative health concerns, research on SB has rapidly 
gained prominence within the scientific community (Straker et al., 2016). Furthermore, 
3 
SB has also received considerable public and media attention (Van der Ploeg and 
Hillsdon, 2017).  
 
It has been suggested that the deleterious outcomes associated with sedentary time 
generally decrease in magnitude among persons who participate in higher levels of PA 
compared with lower levels (Biswas et al., 2015). A recent meta-analysis of over one 
million people shows high levels of moderate intensity PA (i.e., about 60-75 min per day) 
seem to eliminate the increased risk of death associated with high sitting time (Ekelund 
et al., 2016). However the levels of PA required to eliminate the risk are high (420-525 
minutes of moderate intensity PA per week), which may be unrealistic for most people. 
This is over three times the recommended amount of PA as based on the current UK PA 
guidelines (150 mins moderate intensity PA per week). In Northern Ireland (NI), 39% of 
men and 49% of women fail to meet these guidelines (Department of Health, 2017). This 
underlines the importance of attempting to reduce sedentary behaviour at a population 
level.  
 
Inactivity and SB are often considered as two distinct constructs (Van der Ploeg and 
Hillsdon, 2017). Inactivity has been defined as “An insufficient physical activity level to 
meet present physical activity recommendations” (Tremblay et al., 2017).  The 
differences between SB and inactivity are reflected by way of additional inclusion of 
recommendations for SB into the PA guidelines of a number of countries including the 
4 
UK and Australia (UK Government, Department of Health and Social Care, 2011; 
Australian Government, Department of Health, 2017). However, as SB research is in its 
infancy the guidelines are vague. Currently, the SB evidence base is insufficiently 
developed to inform quantitative public health guidance (Stamtakis et al., 2018).  The 
current UK guidelines suggest adults should minimise the amount of time spent being 
sedentary (sitting) for extended periods (UK Government, Department of Health and 
Social Care, 2011). The Australian guidelines add a recommendation to break up long 
periods of sitting as often as possible (Australian Government, Department of Health, 
2017). 
 
 1.2 Occupational SB  
Modern society is filled with opportunities for SB, and the workplace setting is no 
exception. Office work is generally characterised by sustained sedentary time and 
contributes significantly to overall sedentary exposure of office workers (Parry and 
Straker, 2013). Occupational sitting has been defined as SB that is accrued as part of, or 
relating to, work (Straker et al., 2016). Traditionally, this has concerned activities within 
a workplace, including productive tasks and lunch/morning/afternoon breaks from 
productive tasks (Straker et al., 2016).  Sedentary activities have been shown to comprise 
65-82% of time at work in industrialised countries (Ryan et al., 2011, Parry and Straker, 
2013, Ryde et al., 2013, Clemes et al., 2014, Hadgraft et al., 2016 a) with a large 
proportion (54-77%) of office workers total daily sitting time occurring during their 
5 
“working day” (Clemes et al., 2014, Kazi et al., 2014, Waters et al., 2016). This high 
occupational exposure to SB may have broad implications for population health 
(Hadgraft et al., 2016 a) and is likely to be a major contributor to the poor health 
outcomes associated with overall SB exposure (Parry and Straker, 2013). Therefore, 
occupational SB has become an emergent workplace health and safety issue (Straker et 
al., 2016).  
 
Recent reviews and meta-analyses have linked SB to all-cause mortality (Wilmot et al., 
2012; Chau et al., 2013; De Rezende et al., 2014; Biswas et al., 2015), cardiovascular 
disease (Wilmot et al., 2012; De Rezende et al., 2014; Biswas et al., 2015), type 2 diabetes 
(Wilmot et al., 2012; De Rezende et al., 2014), metabolic syndrome (De Rezende et al., 
2014), ovarian cancer (De Rezende et al., 2014; Biswas et al., 2015), colon cancer (De 
Rezende et al., 2014; Biswas et al., 2015), endometrial cancer (De Rezende et al., 2014; 
Biswas et al., 2015) and breast cancer (Biswas et al., 2015). Increased breaks in sedentary 
time have been beneficially associated with waist circumference, serum triglycerides 
and plasma glucose (Healy et al., 2008).  Although the precise physiological mechanisms 
by which SB is detrimental to health are not fully known, a sedentary lifestyle is 
associated with biomarkers of cardiovascular disease, increased telomere length, 
defects in lipoprotein metabolism, early atherosclerosis, insulin resistance, and the 
development of metabolic syndrome (Hamilton, Hamilton and Zderic, 2007; Frydenlund 
et al., 2011;  Sjögren et al., 2014; Same et al., 2015). 
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The evidence base linking occupational sitting, in particular, with health outcomes is 
scarce (Straker et al., 2016). Results of a systematic review show limited evidence to 
support a positive relationship between occupational sitting and health risks (Van 
Uffelen et al., 2010). There was an association between occupational sitting and body 
mass index (BMI), cancer, diabetes and mortality however, the heterogeneity of study 
designs, measures, and findings make it difficult to draw definitive conclusions. Other 
meta-analyses showed time spent in occupational sedentary pursuits to be associated 
with increased risks of colon cancer (Schmid and Leitzmann, 2014) and breast cancer in 
women (Zhou, Zhao and Peng, 2015). 
 
In recent years, there has been a marked interest in identifying ways to reduce sedentary 
time and promote breaks in sitting (Mantzari et al., 2016). Emerging evidence suggests 
that it is possible to intervene to reduce adult SB in both occupational and non-
occupational settings through activity permissive work stations, sit-stand desks, 
television control devices, health coaching, activity monitors, and prompts to break up 
sitting (Prince et al., 2014; Martin et al., 2015; Shrestha et al., 2016; Shrestha et al., 
2018). 
 
In term of reducing occupational SB, a Cochrane systematic review and meta-analysis 
(Shrestha et al., 2016; Shrestha et al., 2018) evaluated the effectiveness of physical 
7 
workplace interventions (sit-stand desks), workplace policy changes, 
information/counselling and multi-component interventions to reduce sitting at work 
compared to either alternative interventions or control. Results suggest that there is 
currently only low-quality evidence that the use of physical workplace interventions (sit-
stand desks) can reduce workplace sitting at short-term (-100 min/workday) and 
medium-term follow-ups (-57 min/workday). Effects of other types of interventions, 
including workplace policy changes, provision of information/counselling, and multi-
component interventions (combined educational/behavioural and environmental 
interventions), are largely inconsistent.  
 
Another systematic review by Chu and colleagues (2016) exploring the effectiveness of 
interventions to reduce workplace SB found multi-component interventions to have the 
greatest workplace sitting reduction (-88.8 min/workday), followed by environmental (-
72.8 min/workday); and educational/behavioural strategies (-15.5 min/workday). Whilst 
environmental changes to the workplace, such as sit-stand work desks (SSWD), appear 
effective at reducing workplace sitting time, cost is a likely barrier for many workplaces 
(Chau et al., 2014). There were 34 studies included in the review by Shrestha et al. (2018) 
and 26 included by Chu et al. (2016), with 15 of these studies included in both reviews.  
The difference in findings between Chu et al. (2016) and Shrestha et al. (2018) is most 
likely explained by the heterogeneity of inclusion criteria, databases searched and 
timeframes explored. The review by Shrestha and colleagues (2018) was a Cochrane 
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systematic review which searched a wider range of databases, had slightly different 
inclusion criteria and also was published two years later than the review by Chu and 
colleagues (2016).  
 
Technology has recently been implemented in healthcare interventions and has 
potential to be a low cost, high reach, effective and acceptable way to bring about 
behaviour change (West and Michie, 2016). While technological advancements have 
contributed to a rise in SB (Inyang and Stella, 2015), it also provides opportunities for 
innovative delivery of health-related information (Partridge et al., 2015). There is 
encouraging evidence to support digital technologies as intervention tools to improve 
health behaviours (McIntosh et al., 2017; Oosterveen et al., 2017). Using technology to 
manage health is growing in popularity. A consumer survey on digital health in England 
showed that in 2018, 44% of respondents used websites, 48% used mobile phones and 
31% used wearables to manage their health and lifestyle, all of which have risen since 
2016 (Accenture, 2018 a). There has also been increasing interest from researchers and 
clinicians in harnessing digital technology as a means of delivering behavioural 
interventions for health (Dennison et al., 2013). The ability to use digital platforms to 
change behaviour has many advantages for researchers and users alike; notably, 
personalisation of material, increased scalability, and reduced expenses (Hartin et al., 
2016).  
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 1.3 The Behaviour Change Wheel  
Recent recommendations on prevention and management of NCDs highlight the need 
for research focused on behaviour change as the core component (Matheson et al., 
2013). The importance of behaviour change theories in digital technologies has also been 
stressed (West and Michie, 2016). Research suggests that digital interventions with more 
extensive use of theory are associated with larger effect sizes than those without (Webb 
et al., 2010). The Behaviour Change Wheel (BCW) (Michie, van Stralen and West, 2011) 
provides a structured, theoretical framework for designing behaviour change 
interventions and strategies (Atkins and Michie, 2015) and is presented in Figure 1-1. 
The framework was developed from a synthesis of 19 frameworks of behaviour change 
(Michie, van Stralen and West, 2011). 
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Figure 1-1 The Behaviour Change Wheel 
 
Source: Michie, van Stralen and West, 2011 
 
The hub of the wheel identifies the sources of the behaviour that could prove fruitful 
targets for intervention. It uses the COM-B ('Capability', 'Opportunity', 'Motivation' and 
'Behaviour') model (Michie, Atkins and West, 2014), displayed in Figure 1-2 (Michie, 
Atkins and West, 2014).  
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Figure 1-2 The COM-B system 
 
 Source: Michie, van Stralen and West, 2011 
 
Capability is defined as the individual's psychological and physical capacity to engage in 
the activity concerned and includes having the necessary knowledge and skills. 
Motivation is defined as all those brain processes that energise and direct behaviour, not 
just goals and conscious decision making. It includes habitual processes, emotional 
responding, as well as analytical decision making. Opportunity is defined as all the factors 
that lie outside the individual that make the behaviour possible or prompt it (Michie, van 
Stralen and West, 2011). This model recognises that behaviour is part of an interacting 
system involving all these components. Interventions need to change one or more of 
them in such a way as to put the system into a new configuration and minimise the risk 
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of it reverting (Michie, Atkins and West, 2014). Surrounding the hub is a layer of nine 
intervention functions based on the particular COM-B analysis one has undertaken 
(Michie, Atkins and West, 2014). The outer layer, the rim of the wheel, identifies seven 
policy level categories that can support the delivery of these intervention functions 
(Michie, Atkins and West, 2014).  
 
The Behaviour Change Technique Taxonomy (BCTT v1) is an extensive hierarchically 
organised taxonomy of 93 distinct behaviour change techniques (BCT) (Michie et al., 
2013) (Appendix B) which is linked to the BCW, but gives more specific description of the 
intervention options in the BCW and provides a way of characterising the content of 
behaviour change interventions at a finer grain level than in the BCW (Michie, Atkins and 
West, 2014; West and Michie, 2016). The BCTT v1 was developed in a series of consensus 
exercises involving 55 experts in delivering and/or designing behaviour change 
interventions (Michie et al., 2013). A BCT is defined as an observable and replicable 
component designed to change behaviour (Michie et al., 2015). It is the smallest 
component compatible with retaining the postulated active ingredients and can be used 
alone or in combination with other BCTs (Michie et al., 2015). Using the BCW and BCTT 
v1 approach to intervention design encourages intervention designers to consider a full 
range of options and choose those more promising through a systematic evaluation of 
theory and evidence (Michie, Atkins and West, 2014). 
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It is clear that SB is a highly prevalent behaviour in office work and this exposure has 
been linked to several negative health consequences. Research relating to how 
interventions can be harnessed to reduce SB is in its infancy. There has been an increased 
interest in using digital technology to reduce SB. A small number of studies exploring the 
use of technologies such as activity trackers (Brakenridge et al., 2016; Guitar et al., 2017), 
computer prompts (Evans et al., 2012) and smartphones (Bond et al., 2014, King et al., 
2016 and Arroggi et al., 2017) to reduce SB have demonstrated some promising results. 
However, there is a lack of evidence examining their role in reducing SB. A recent 
Cochrane review and meta-analysis of interventions to reduce occupational SB has 
further highlighted the lack of studies using digital technology (Shrestha et al., 2018).  
 
Designing efficacious, feasible, and theory-based workplace SB reduction interventions 
is of public health interest (Mullane et al., 2017). To progress the knowledge in this area, 
there is a need to develop and evaluate digital technology tools to reduce occupational 
SB. Little is known about how best to meet the needs of desk-based office workers and 
their employers in order to reduce SB. Information is also lacking regarding factors that 
may influence acceptability and engagement of digital interventions in the workplace. 
The most appropriate BCTs to be used in these interventions also remains unclear. 
Adopting a formative approach, grounded in behaviour change theory to design and 
evaluate the digital intervention can help ensure that the final product meets user needs 
with promise to incur positive behaviour change (Buller et al., 2013).  
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 1.4 Thesis Aims  
The overall aim of this PhD was to develop and assess the feasibility of a theory-informed 
digital intervention to reduce occupational SB. 
 
 1.5 Thesis Objectives 
1. To iteratively develop a digital technology-based intervention to reduce 
occupational sitting, designed using the BCW, and specifically to meet the needs 
and preferences of occupational desk-based office workers. 
 
2. To assess the feasibility of using a mobile app-based intervention with or 
without the use of a SSWD to reduce occupational SB. The mobile app used was 
the result of the development phases of this thesis.  
 
These aims and objectives have informed the chapters within this thesis. Specific aims 
of each stage of the research are presented within their respective chapters.  
 
 1. Thesis Organisation 
This thesis consists of six chapters describing the stages of development of a digital 
intervention to reduce occupational SB and the feasibility testing of the resulting mobile 
app, ““Worktivity””. The combined output from Chapters 2 and 3 informed the 
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development of a mobile app to reduce occupational SB (Chapter 4), which underwent 
feasibility testing (Chapter 5).  
• The current chapter (Chapter 1), details the background to and rationale 
for this project. 
 
• Chapter 2 details a systematic review and meta-analysis exploring the 
effectiveness of behaviour change interventions using computer, mobile and/or 
wearable technologies aimed at reducing SB in healthy adults. This chapter also 
presents information on the types of technology used in SB reduction 
interventions and identifies the BCTs used. 
 
• Chapter 3 presents qualitative work from focus groups and interviews 
with desk-based employees and their employers. The chapter aims to explore 
their perceptions on the barriers and facilitators to reducing sitting at work and 
ascertain the practicality of strategies with an emphasis on technology supported 
approaches.  
 
• Chapter 4 describes the design, development and usability evaluation of 
a digital intervention to reduce occupational SB. The development process 
involved the following steps: (1) identifying the theoretical basis, (2) 
understanding the behaviour and what needs to change, (3) selecting mode of 
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delivery, (4) selecting intervention components and BCTs, (5) designing a 
prototype intervention and (6) “think-aloud” usability testing, (7) 
characterisation of the resulting intervention, a mobile app ““Worktivity””. 
• Chapter 5 presents the findings from a feasibility study of a mobile app 
intervention to promote sitting time reductions in office workers tested over an 
8 week period intervention, with or without SSWD, relative to a comparison 
condition. This chapter also describes a process evaluation of recruitment 
procedures and how interventions were delivered and received, and a 
preliminary evaluation of responses to the interventions/control conditions in 
terms of sitting time, productivity and mood. 
 
• Chapter 6 summarises the main findings from each stage of work and its 
contribution to the literature. It highlights the strengths and limitations of this 
thesis and potential avenues for further research. 
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Chapter 2 - Using computer, mobile and wearable technology enhanced 
interventions to reduce SB: a systematic review and meta-analysis 
 
 2.1 Introduction 
As described in Chapter 1, SB is a highly prevalent behaviour (Healy et al., 2007; 
Matthews et al., 2008; Colley et al., 2011; Hansen et al., 2012). Mechanised 
transportation, sedentary jobs and labour-saving technologies have led to SBs prevailing 
in industrialised postmodern societies (Kirchengast, 2014). This is concerning as 
prolonged SB is positively associated with a range of health concerns including all-cause 
mortality, cardiovascular disease, type 2 diabetes, metabolic syndrome and several 
types of cancers (Wilmot et al., 2012; Chau et al., 2013; De Rezende et al., 2014; Biswas 
et al., 2015).  
 
Previous systematic reviews and meta-analyses suggest that it is possible to intervene 
to reduce SBs in adults through activity permissive work stations, height adjustable 
desks, health coaching, activity monitors, and prompts to break up sitting (Prince et al., 
2014; Martin et al., 2015). Pooled results from these interventions range from 22 to 91 
min/day reduction in sedentary time in the intervention groups compared with the 
controls.  
 
While technological advancements have contributed to a rise in SB (Inyang and Stella, 
2015) these reviews (Prince et al., 2014; Martin et al., 2015), have identified that they 
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are also being harnessed to reduce SB.  Digital tools such as mobile phones, internet, 
text-messaging and wearable sensors can be used to change health behaviours, 
however, there is a lack of evidence examining their role in reducing SB.  For example, 
these have been successfully applied to improve diet/PA (Broekhuizen et al., 2012; 
Oosterveen et al., 2017), sexual health behaviours (Noar, Black and Pierce, 2009), weight 
management (Neve et al., 2010), alcohol reduction (Oosterveen et al., 2017) and 
smoking cessation (Free et al., 2013; Whittaker et al., 2016). However only one 
systematic review and meta-analysis to date has investigated the use of mobile phone-
based interventions on outcomes of PA and SB (Direito et al., 2016). The main findings 
were that interventions targeting PA and SB promote small reductions in free-living 
individuals’ sitting time. However, only 5 of the 21 included studies reported a measure 
of SB. 
 
Recommendations on prevention and management of NCDs stress the need for research 
focused on behaviour change as the core component (Matheson et al., 2013). The BCTT 
v1 is linked to the BCW and described in Chapter 1. The BCT is the smallest component 
compatible with retaining the postulated active ingredients (Michie et al., 2015), and 
provides a way of characterising the content of behaviour change interventions at a finer 
grain level than in the BCW (Michie, Atkins and West, 2014; West and Michie, 2016). The 
identification and characterisation of BCTs allows for an understanding of mechanisms 
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of behaviour change, leading to enhanced replication and implementation of effective 
interventions (Michie et al., 2013).  
 
Reviews of SB interventions and the BCTs used within these interventions have started 
to emerge. In a systematic review targeting PA and/or SB (Gardner et al., 2015), BCTs 
identified as particularly promising to change sitting time include “self-monitoring”, 
“problem solving”, and “restructuring the social or physical environment”. Another 
systematic review (Direito et al., 2016), focusing on mobile phone based technologies to 
influence PA and/or SB identified “goal setting (behaviour)”, “self-monitoring of 
behaviour”, “social support (unspecified)”, “feedback on behaviour”, as the most 
frequently employed BCTs in intervention groups. However, these interventions were 
not explicitly aimed at reducing SB, nor did they explore the BCTs specific to digital 
technology. There is evidence to suggest that interventions specifically targeting SB (as 
opposed to PA) are more effective in reducing SB (Prince et al., 2014; Martin et al., 2015). 
Therefore, an exploration of BCTs used in interventions specifically focused on reducing 
SB, and how BCTs are incorporated into technology enhanced interventions is required. 
 
The effectiveness of interventions supported by computer, mobile and/or wearable 
technology aimed specifically at reducing SB, and the BCTs used within, have not yet 
been explored. The objectives of this systematic review and meta-analysis are to 
evaluate the effectiveness of behaviour change interventions using computer, mobile 
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and/or wearable technologies aimed at reducing SB in healthy adults and to identify the 
BCTs used within these interventions.  
 
 2.2 Methods 
The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 
Guidelines and Cochrane Handbook for Systematic Reviews of Interventions were used 
as a methodological template for this review (Moher, 2009; Higgins and Green, 2011). 
 
 2.2.1 Inclusion Criteria  
• Adults aged 18 years and over, 
• Published randomised controlled trials (RCT) of any duration with a main 
aim of reducing SB and with computer, mobile or wearable technology as any 
part of the intervention, 
• RCTs with a comparison or control arm that consisted of no intervention 
control, usual care, or alternative treatment conditions, 
• Pre-post objective, subjective or proxy measure of SB. 
 
 2.2.2 Exclusion Criteria 
• RCTs not published in English, 
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• Comparator intervention using computer, mobile or wearable technology 
to reduce SB or increase PA, 
• RCTs where the main aim of the intervention was to increase PA, 
• Interventions delivered in a hospital setting, 
• Clinically diagnosed populations, with the exception of those who are 
overweight or obese. 
 
 2.2.3 Information Sources and Search Strategy 
Search strategies were developed for each electronic database; MEDLINE, EMBASE, 
CINAHL, PsycINFO and PubMed. The searches were based on the strategy developed for 
MEDLINE (Appendix C) and revised appropriately for the other databases. The search 
dates were from data base inception to June 2016, when the searches were conducted.  
 
The search results were imported into EndNote X7 bibliographic software (Thompson 
Reuters, San Francisco, CA, USA) and duplicate studies were removed. The titles and 
abstracts of all identified studies were screened to identify potentially relevant papers. 
Studies that did not meet the inclusion criteria and titles/abstracts obviously not related 
to the topic of interest were excluded. Full text papers of potentially relevant studies 
were retrieved and assessed for eligibility by one member of the research team (AS). 
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Where uncertainties arose regarding study inclusion, consensus was achieved through 
discussion amongst the research team.  
 
 2.2.4 Data Extraction 
The following data were independently extracted from each article using a standardised 
form: author, year, study design, participants, intervention description, comparator 
description, SB outcome measures and longest follow-up.  
 
 2.2.5 Assessment of Risk of Bias in Included Studies 
The risk of bias for each study was assessed using the Cochrane Collaboration’s risk of 
bias tool (Higgins and Green, 2011). Initially, a small sample of studies (n=3) were 
assessed by two members of the research team (AS and MM), inconsistency in scoring 
was reviewed, and a consensus reached prior to the analysis of the remaining studies. 
The remainder of the risk of bias assessment was carried out independently by one 
member of the research team (AS).  
 
Studies that used an objective measure to assess SB were judged as being at low risk of 
bias for blinding of outcome assessment. Studies assessing SB with subjective and proxy 
measures were judged as being at high risk of bias, as there was potential for 
misreporting of time spent sitting. Where greater than 20% dropout in any group for 
outcomes up to one year and greater than 30% for outcomes greater than one year was 
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reported, studies were judged as being at high risk of bias for incomplete outcome data. 
Studies were judged as being at low risk of bias for selective outcome reporting if the 
final publication of the trial followed what had been planned in a published protocol 
paper. In the case where no protocol paper was publicly available, studies were deemed 
as being at low risk for selective outcome reporting if they had reported all the outcomes 
mentioned in the methodology. A study was judged to be at low risk of bias overall when 
all domains had a low risk of bias. Conversely, a study was judged to have a high risk of 
bias when it reported a feature that would be judged as having a high risk of bias in any 
domain.  As it is not possible to blind either in studies of this nature, we did not assess 
blinding of participants or personnel for overall risk of bias (Shrestha et al., 2016). 
 
Coding of behaviour change techniques 
All intervention procedures were coded using the BCTT v1 (Michie et al., 2013), Content 
was coded using the information reported within the methodology sections of identified 
studies and their protocol papers (where available) to identify the specific BCTs used in 
each intervention. BCTs targeting SB were coded for the entire intervention and then 
separately for the computer, mobile and wearable technology components by AS. To 
minimise bias in interpretation of the tool, a small sample of studies were first assessed 
by two trained BCT coders (AS and SH). Inconsistency in coding was reviewed and a 
consensus reached, prior to the analysis of the remaining studies, by one researcher (AS). 
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Where uncertainties later arose, the example was discussed with the wider remaining 
research team to achieve consensus. 
 
 2.2.6 Measures of Treatment Effect 
Fifteen studies reported continuous outcomes for measures of SB across the same scale 
allowing meta-analysis of mean differences (MD). Statistical analysis was conducted in 
accordance with guidelines from the Cochrane Handbook for Systematic Reviews of 
Interventions (Higgins and Green, 2011). SB data were transformed into minutes per day 
(e.g. 5 hr/day = 300 min/day). Data were pooled to compare the post intervention mean 
differences and 95% confidence intervals (CIs) in sitting time (min/day) between 
intervention and comparison groups. Authors of the studies included were contacted by 
email up to three times for further information where required. Studies where the 
information was unavailable or that reported units which could not be converted to 
min/day were not included in the meta-analyses. 
 
Where studies reported multiple follow-up points of the same outcome, data were 
extracted for subgroup analyses at the following time points: short-term (<3 months), 
medium-term (>3 to 6 months), and long-term follow-up (>6 months). In studies where 
two data sets fell within one of these time points, the longest time point was used for 
data extraction. Where more than one measure of SB was available, objective data were 
given priority over subjective or proxy data. If more than one proxy measure of SB was 
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available, the measure most representative of overall SB was given preference. If a study 
focused on reducing workplace SB, workplace SB data were prioritised over SB in other 
domains or overall SB. Conversely, where an intervention targeted overall daily SB, full 
day SB data were used in the analysis. Separate subgroup analyses were run for 
interventions targeting workplace sitting and overall daily SB for short-term (<3 months), 
medium-term (>3 to 6 months), and long-term follow-up (>6 months) periods. Subgroup 
analyses were also conducted for objective and subjective outcome measures. Data 
were assessed for statistical heterogeneity. Values of the I2 statistic that were 30% to 
60% were considered to represent moderate heterogeneity and 50% to 90% substantial 
heterogeneity. Studies were pooled using a random effects model where heterogeneity 
was moderate to substantial; otherwise a fixed effects model was used. 
 
 2.3 Results 
Figure 2-1 displays the PRISMA flow diagram of the literature search. Inclusion criteria 
were met by 17 studies, 15 of which provided adequate data to be included in a meta-
analysis.  
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Figure 2-1 PRISMA flow diagram 
  
32048 records identified through 
database searching 
 
1 additional record identified 
through other sources 
 
14374 duplicates removed 
 
17675 records screened 
 
17314 records excluded 
 
361 full-text articles 
assessed for eligibility 
 
344 excluded 
214 Not designed to ↓ SB 
36 Inadequate comparator 
25 No pre/post SB measure 
48 No technology 
19 Non RCT 
2 Non English  
 17 studies included in 
systematic review 
 
15 studies included in 
meta-analysis 
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2.3.1 Study Characteristics  
Study and participant characteristics are summarised in Table 2-1. Of the 17 included 
studies (n= 1,967 participants), 1,323 participants (67%) reported being female. Four 
studies stated the ratio of male to female participants for the sample analysed and not 
the sample randomised (Evans et al., 2012; Dutta et al., 2014; Donath et al., 2015; Maher 
and Conroy, 2015). Fifteen studies were carried out in mixed gender populations. Two 
studies were carried out amongst female participants only (Ashe et al., 2015; Urda et al., 
2016).  Thirteen studies included any participants aged 18 years or over. One study 
targeted females aged 55–70 years (Ashe et al., 2015). The target population in two 
studies were young adults with an age range of 18-40 years (Biddle et al., 2015, Laska et 
al., 2016). One study targeted undergraduate university students (Maher and Conroy, 
2015). 
 
All studies were published between 2012 and 2016. Ten interventions were designed to 
reduce SB in the workplace and seven interventions aimed to reduce overall daily SB. 
Eleven studies were SB interventions alone (Evans et al., 2012; Carr et al., 2013; Dutta et 
al., 2014; Mainsbridge et al., 2014; Pedersen, Cooley and Mainsbridge, 2014; Biddle et 
al., 2015; Donath et al., 2015; Júdice et al., 2015; Maher and Conroy, 2015; Danquah et 
al., 2016; De Cocker et al., 2016), and both PA and SB were targeted in three studies 
(Barwais, Cuddihy and Tomson, 2013; Schuna et al., 2014; Ashe et al., 2015). The 
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remaining three were lifestyle interventions that included a SB reduction component 
(Van Berkel et al., 2014 a; Laska et al., 2016; Urda et al., 2016). 
 
All studies targeted SB using a mix of intervention approaches. Table 2-1 details the 
overall components of the interventions in addition to computer, mobile and wearable 
technology components. The studies targeting workplace SB utilised the following tools: 
software/computer prompts were used in seven studies (Evans et al., 2012; Mainsbridge 
et al., 2014; Pedersen, Cooley and Mainsbridge, 2014; Schuna et al., 2014; Donath et al., 
2015; Júdice et al., 2015; Urda et al., 2016); emails were used in five studies (Dutta et al., 
2014; Schuna et al., 2014; Van Berkel et al., 2014 a; Donath et al., 2015; Danquah et al., 
2016); websites to relay information and provide feedback to participants were used in 
three studies (Van Berkel et al., 2014 a; Danquah et al., 2016; De Cocker et al., 2016); 
and text messages were used in one study (Danquah et al., 2016).  In those interventions 
targeting overall sitting, emails were used in three studies (Barwais, Cuddihy and 
Tomson, 2013; Carr et al., 2013; Maher and Conroy, 2015), websites were used in two 
studies (Carr et al., 2013; Laska et al., 2016), and text messages were sent to participants 
in three studies (Biddle et al., 2015; Júdice et al., 2015; Laska et al., 2016). Activity 
monitors with an online companion were used in three studies (Barwais, Cuddihy and 
Tomson, 2013; Ashe et al., 2015; Biddle et al., 2015). One study used a mobile app 
intervention, and this was an optional component of the intervention (Ashe et al., 
2015).   
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The duration and intensity of the interventions varied. The intervention time ranged 
from five days (Evans et al., 2012; Urda et al., 2016) to 24 months (Laska et al., 2016). 
The type of control groups also varied between studies. Two studies used a wait-list 
control (Carr et al., 2013; De Cocker et al., 2016), seven studies used a no intervention 
control group (Barwais, Cuddihy and Tomson, 2013; Dutta et al., 2014; Schuna et al., 
2014; Júdice et al., 2015; Maher and Conroy, 2015; Danquah et al., 2016; Urda et al., 
2016) and one study compared a stand-up desk combined with prompts with a stand-up 
desk alone (Donath et al., 2015). Seven studies provided their control group with basic 
health information (Evans et al., 2012; Mainsbridge et al., 2014; Pedersen, Cooley and 
Mainsbridge, 2014; Van Berkel et al., 2014 a; Ashe et al., 2015; Biddle et al., 2015; Laska 
et al., 2016). 
 
A variety of SB measurement tools were used. Three studies used more than one 
measurement tool (Dutta et al., 2014; Biddle et al., 2015; De Cocker et al., 2016). Eleven 
studies used objective measures including; accelerometers (Carr et al., 2013; Dutta et 
al., 2014; Schuna et al., 2014; Ashe et al., 2015; Biddle et al., 2015; Donath et al., 2015; 
Danquah et al., 2016) and inclinometers (Evans et al., 2012; Biddle et al., 2015; Júdice et 
al., 2015; De Cocker et al., 2016; Urda et al., 2016). Subjective questionnaires were used 
in five studies (Barwais, Cuddihy and Tomson, 2013; Dutta et al., 2014; Biddle et al., 
2015; Maher and Conroy, 2015; De Cocker et al., 2016). Four studies used proxy 
measures where participants were asked to record the time they spent in the domains 
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they were interested in for example computer time/TV time (Mainsbridge et al., 2014; 
Pedersen, Cooley and Mainsbridge, 2014; Van Berkel et al., 2014 a; Laska et al., 2016). 
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Table 2-1: Summary Table of Included Studies  
Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
Ashe 2015 
 
Pilot  
RCT 
25  
 
25F 
0M 
All: 64.1±4.6 
I: 64.8±4.6 
C: 63.1±4.8 
Healthy, not 
meeting PA 
guidelines 
 
Community
/ home 
SB+ 
PA 
Group health 
education, 
PA/SB, PA 
prescription, 
online activity 
monitor 
(Fitbit), Fitbit 
app, public 
transport 
tickets 
Activity 
monitor 
(Fitbit) with 
online 
companion 
and app 
Health 
information 
ActiGraph™ 6 
months 
Barwais 
2013 
 
RCT 33 11F 
22M 
All:27 ± 4.0 
I:9.0 ± 4.4 
C:26.4 ± 3.0 
Self-report  
>7 
hours/day 
sitting 
Community
/ home 
SB+ 
PA 
Gruve activity 
tracker with 
online 
companion, 
motivational 
emails 
Gruve activity 
tracker with 
online 
companion, 
motivational 
emails 
No 
intervention 
7-day SLIPA 
Log 
4 weeks 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
Biddle 2015 
 
RCT 187 128F 
59M 
All:32.8 ±5.6 
I:32.4 ±5.4 
C:33.3 ±5.8 
Obese/ 
overweight 
plus 
additional 
risk factor 
for diabetes 
Community
/ home 
SB Group 
education, 
Gruve activity 
tracker with 
online 
companion, 
motivational 
texts/calls 
Gruve activity 
tracker with 
online 
companion, 
motivational 
texts 
Health 
information 
+ SB 
information 
ActiGraph™, 
ActivPAL™ , 
IPAQ, 
Marshall 
sitting 
questionna-
ire  
12 
months 
Carr 2013 
 
RCT 40 
 
36F 
4M 
All:44.7 ±9.6 
I:47.6 ±9.9 
C:42.6 ±8.9 
Apparently 
healthy,  
Self-
reporting < 
60 min of 
moderate to 
vigorous 
PA/week, 
overweight, 
reporting a 
minimum of 
75% of their 
work day 
sitting 
Workplace+ 
community/ 
home 
SB Pedal 
machine, 
commercial 
website 
(Walker 
Tracker, 
Portland, 
Oregon, USA), 
pedometer, 
motivational 
emails 
Commercial 
website 
(Walker 
Tracker, 
Portland, 
Oregon, USA), 
motivational 
emails 
Waitlist StepWatch
™ 
12 
weeks 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
Danquah* 
2016 
 
Cluster 
RCT 
317 210F 
107M 
All:46 ±10 
I:46 ±10 
C:45 ±11 
Employees 
who sit 
most of the 
workday 
Workplace SB Active 
meetings, 
lecture, 
workshop, 
educational 
emails/texts, 
project 
website 
Emails/text, 
project  
website 
No 
intervention 
ActiGraph™ 
 
12 
weeks 
De Cocker* 
2016 
 
RCT 213 146F 
67M 
All:40.3 ±9.1 
I:40.5 ±8.6 
C:39.3 ±9.0 
All 
employees 
Workplace SB Web based 
feedback 
from project 
website 
Web based 
feedback 
from project 
website 
Waitlist ActivPAL™, 
WSQ 
12 
weeks 
Donath* 
2015 
 
RCT 38  
 
23F 
8M 
7 no 
data 
All:42.42 
I:45 ±12 
C:40 ±10 
Free from 
cardio-
vascular 
disease 
Workplace SB Standing 
desks, 
computer 
prompts  
Computer 
prompts 
Standing 
desk 
ActiGraph™ 
 
12 
weeks 
Dutta* 2014 
 
Cross- 
over  
RCT 
29  
 
19F 
9M 
1 no 
data 
All: 40.4 (no 
SD reported) 
Employees 
who sit 
most of the 
workday 
Workplace SB Standing 
desks, 
reminder 
emails 
Reminder    
emails 
No 
intervention 
Modular 
Signal 
Recorder 
4 weeks 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
145, Gruve, 
OSPAQ 
Evans* 2012 
 
RCT 30  
 
22F 
6M 
2 no 
data 
All: 44 
I:49 ± 8 
C: 39± 10 
Healthy  
employees  
Workplace SB Individual 
education 
session, 
software 
prompts 
Software 
prompts 
Health 
information 
+ SB 
information 
ActivPAL™ 5 days 
Júdice  2015 
 
Cross- 
over  
RCT 
10 5F 
5M 
All:50.4  
±11.5 
BMI < 25.0 
kg m−2; not 
taking 
medication, 
not meeting 
PA 
guidelines, 
free from 
any major 
disease 
Workplace+  
community/ 
home 
SB Computer 
prompts, step 
monitoring, 
motivational 
calls/texts 
Computer 
prompts, 
motivational 
texts 
No 
intervention 
ActivPAL™  1 week 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
Laska 2016 
 
RCT 441 298F 
143M 
All: 22.8 (no 
SD reported) 
I:22.9 
C:22.8 
BMI: 20–
34.9 kg/ 
m2 
Community
/ home   
Life 
style 
+ SB 
Educational 
course 
(online/face 
to 
face/hybrid), 
project 
website, 
motivational 
texts/calls  
Educational 
course 
(online/ face 
to 
face/hybrid), 
project 
website, 
motivational 
texts 
Health 
information 
Self-
reported 
screen time 
behaviours 
24 
months 
Maher 2015 
 
RCT 195 
 
89F 
95M 
11 no 
data 
 
All: 20.4 (no 
SD reported) 
All 
undergradu
ates 
Community
/ home 
SB SB planning 
via email 
SB planning 
via email 
No 
intervention 
IPAQ 7 days 
Mainsbridge
* 2014 
 
RCT 29 24F 
5M 
All: 40.10 
I: 36.73 ± 
12.38 
C: 42.28 ± 
9.59 
Employees 
who sit 
most of 
workday, 
medically 
cleared to 
perform 
Workplace SB Group 
education, 
prompting 
software 
Prompting 
software 
Health 
information 
+ SB 
information 
Self-
reported 
sitting 
13 
weeks 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
short PA 
bouts  
Pedersen* 
2014 
 
RCT 34 26F 
8M 
All: 43 
I:41.50±12.39 
C: 43.88±9.65 
Employees 
who sit 
most of the 
workday, 
free from 
existing 
health 
conditions  
Workplace SB Group 
education, 
prompting 
software 
Prompting 
software 
Health 
information 
+ SB 
information 
Self-
reported SB 
13 
weeks 
Schuna* 
2014 
 
RCT 41 40F 
1M 
All: 40.1 ±10.1 
I:40.0 ±9.5 
C: 40.3 ±10.9 
Overweight
/obese 
office 
workers. 
Workplace SB+ 
PA 
Treadmill 
desk, 
computer 
prompts 
Computer 
prompts, 
email 
No 
intervention 
ActiGraph™ 12 
weeks 
Urda* 2016 
 
RCT 48  
 
48F 
0M 
All: 48±10 Employees 
who sit 
most of the 
workday  
Workplace Life 
style 
+ SB 
Educational 
handout, 
computer 
prompt 
Computer 
prompts 
No 
intervention 
ActivPAL™ 5 days 
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Author/ 
Year 
Study 
design 
Sample 
Size  
Sex Age Health  
Risk 
Setting Aim Intervention Technology  
tool(s) 
Comparison 
group  
Outcome 
Measure 
Longest 
follow-
up  
Van Berkel* 
2014 a 
 
RCT 257 173F 
84M 
All: 45.5 
I: 46.0 ±9.4 
C: 45.1 ±9.6 
All 
employees 
Workplace Life 
style 
+ SB 
Mindfulness 
sessions, 
nutrition 
support,  
e-coaching, 
intranet 
webpage 
E-coaching 
(email), 
intranet 
webpage  
Health 
information 
Self-
reported SB 
12 
months  
* denotes interventions targeting workplace sitting 
F=female, M=male, SB= sedentary behavior, PA= physical activity, I= intervention, C= control, IPAQ= International Physical Activity Questionnaire, WSQ=Workforce 
Sitting Questionnaire , OSPAQ= Occupational Sitting and Physical Activity Questionnaire 
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2.3.2 Risk of Bias of Included Studies 
The assessment for each risk of bias item across all included studies, plus the 
additional domains assessed for cross over and cluster RCTs are presented in Figures 
2-2 and 2-3. 
 
2.3.2.1 Selection Bias 
Fourteen studies were considered at low risk of random sequence generation bias 
due to adequate randomisation procedures. Three studies were deemed to be at an 
unclear risk of bias due to insufficient reporting of the method of randomisation. Five 
studies were considered to be at low risk of bias through allocation concealment. 
Allocation concealment was considered unclear in 11 studies due to a lack of 
information regarding the methods used to conceal intervention versus control 
group allocation. One study was deemed to be at a high risk of bias through allocation 
bias as it reported within the paper that it was not possible to conceal allocation.  
 
2.3.2.2 Performance Bias 
Since blinding of participants to the interventions was not possible all 17 studies had 
a high risk of bias due to lack of blinding.  
 
2.3.2.3 Detection Bias 
SB measures used to determine intervention effects in this analysis were measured 
through subjective/proxy measures in seven studies and thus were at high risk for 
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detection bias. The risk of bias was deemed low for the other ten studies due to 
objective measurement of the SB outcome.  
 
2.3.2.4 Attrition Bias 
Eight studies were deemed to be at low risk of attrition bias due to low attrition rates. 
Six studies were at high risk of attrition bias due to high dropout levels. Three studies 
were considered to be at an unclear risk of attrition bias due to insufficient reporting. 
 
2.3.2.5 Reporting Bias 
All 17 studies were deemed to be of low risk of reporting bias. Authors reported all 
the SB outcome measures mentioned in methods and protocol papers.  
 
2.3.2.6 Other Bias  
All 17 studies were considered to be of low risk for other bias. All additional domains 
for the cluster RCT, were deemed to be at low risk of bias, with the exception of two 
domains. This study was considered to be of an unclear risk of bias for “Loss of 
clusters” and “Comparability with individually randomised trials”, as neither domain 
was sufficiently addressed in the study reports.  Additional domains for the crossover 
studies were also assessed. All additional domains for Júdice et al. (2015) were 
considered to be at a low risk of bias. All domains for Dutta et al. (2014) were low 
risk of bias with the exception of “Carry over effect” and “Comparability with parallel-
group trials”. These domains were considered to be at unclear risk of bias due to 
insufficient reporting.   
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Figure 2-2 Risk of bias graph 
Risk of bias graph (all studies n=17) 
 
Cross over RCT additional domains (n=2)
 
Cluster RCT additional domains (n=1) 
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Figure 2-3 Risk of Bias Summary 
Risk of bias summary (all studies) 
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Figure 2-3 continued 
Cross over additional domains 
 
 
Cluster RCT additional domains 
 
 
 
2.3.2.6 Overall Risk of Bias Assessment 
Overall, 13 studies were judged to have a high risk of bias based on:  allocation 
concealment (Dutta et al., 2014) blinding of outcome assessment (Barwais, Cuddihy 
and Tomson, 2013; Mainsbridge et al., 2014; Pedersen, Cooley and Mainsbridge, 
2014; Van Berkel et al., 2014 a; Maher and Conroy, 2015; Laska et al., 2016; De Cocker 
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et al., 2016) incomplete outcome data (Carr et al., 2013; Schuna et al., 2014; Ashe et 
al., 2015; Biddle et al., 2015; Donath et al., 2015; De Cocker et al., 2016). Three 
studies were deemed to be at an unclear risk of bias due to incomplete outcome data 
(Danquah et al., 2016; Urda et al., 2016) and allocation concealment (Júdice et al., 
2015; Urda et al., 2016). One study was judged to be at a low risk of bias (Evans et 
al., 2012). Due to only one study being at low risk of bias, it was not possible to 
conduct a sensitivity analysis.  Refer to Figures 2-2 and 2-3 for a graph and summary 
of judgements about each risk of bias item for each included study. 
 
 2.3.3 Behaviour Change Techniques 
A total of 104 BCTs were coded in the 17 included studies (Table 2-2) 20/93 unique 
BCTs were coded representing 21.5% of the taxonomy. The range of BCTs coded per 
study was one to 15. The most frequently coded BCT was “instruction on how to 
perform a behaviour” which was coded 15 times, “social support (unspecified)” (12 
times), “prompts and cues” (11 times) and “adding objects to the environment” (11 
times). 
 
A total of 46 BCTs were coded in the 17 studies for the computer, mobile and 
wearable components of the interventions only. In these interventions, there were 
14 unique BCTs coded, ranging from one to ten per study. The most frequently coded 
BCTs were “prompts and cues” (10 times), “self-monitoring of behaviour” (7 times), 
“social support (unspecified)” (7 times) and “goal setting (behaviour)” (5 times).  
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BCT LABEL Ashe 
2015 
Barwais 
2013 
Biddle 
2015 
Carr 
2013 
Danquah 
2016 
DeCocker 
2016 
Donath 
2015 
Dutta 
2014 
Evans 
2012 
Júdice  
2015 
Laska 
2016 
Maher 
2015 
Mainsbridge 
2014 
Pedersen 
2014 
Schuna 
2014 
Urda 
2016 
Van 
Berkel 
2014 a 
Total coded 
(whole 
intervention)  
Total coded 
(technology) 
1. Goals and 
planning 
                 25 10 
1.1. Goal setting 
(behaviour) 
 x x  x x     x x     x 7 5 
1.2. Problem 
solving 
xx  xx  x     x x    x  x 9 2 
1.4. Action planning x  x   x      x      4 2 
1.5. Review 
behaviour goal(s) 
x  xx              x 4 1 
1.7. Review 
outcome goal(s) 
    x             1 0 
2. Feedback and 
monitoring 
                 10 8 
2.2. Feedback on 
behaviour 
  x   x            2 1 
2.3. Self-monitoring 
of behaviour 
 x x x      x x x x x    8 7 
3. Social support                  13 8 
 
Table 2-2 BCT Coding and Frequency 
45 
3.1. Social support 
(unspecified) 
x x xxx x x     x xx      xx 12 7 
3.2. Social support 
(practical) 
              x   1 1 
4. Shaping 
knowledge 
                 15 4 
4.1. Instruction on 
how to perform the 
behaviour 
xx  x x x x   xx xx xx  x x  x  15 4 
5. Natural 
consequences 
                 9 1 
5.1. Information 
about health 
consequences 
  x  xx x   xx    x x  x  9 1 
6. Comparison of 
behaviour 
                 2 1 
6.1. Demonstration 
of the behaviour 
             x    1 0 
6.2. Social 
comparison 
          x       1 1 
7. Associations                  11 10 
7.1. Prompts/cues   x x x  x x x x   x x x x  11 10 
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8. Repetition and 
substitution 
                 6 0 
8.2. Behaviour 
substitution 
x    x      x       3 0 
8.7. Graded tasks x    x   x          3 0 
9. Comparison of 
outcomes 
                 1 1 
9.1. Credible source           x       1 1 
10. Reward and 
threat 
                 0 0 
11. Regulation                  0 0 
12. Antecedents                  12 3 
12.3. 
Avoidance/reducing 
exposure to cues 
for the behaviour 
          x       1 0 
12.5. Adding 
objects to the 
environment 
xx x x xx x  x x  x     x   11 3 
13. Identity                  0 0 
14. Scheduled 
consequences 
                 0 0 
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Shaded columns indicate interventions targeting workplace sitting, x=coded as part of the technology aspect, x=coded as part of intervention (non-technology 
aspects) 
 
15. Self-belief                  1 0 
15.1. Verbal 
persuasion about 
capability 
    x             1 0 
16. Covert learning                  0 0 
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2.3.4 Effects of Intervention  
Results of the main meta-analysis (n=15; Figure 2-4) suggest that SB reducing 
interventions incorporating computer, mobile and/or wearable technology tools 
resulted in a mean reduction of -41.28 min/day (95% CI -60.99, -21.58, I2=77%, 
n=1402), in the intervention group at endpoint follow-up.  
 
Figure 2-4 Effects of intervention versus control on SB 
Endpoint follow-up 
 
Objective measures: endpoint
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Subjective measures: endpoint 
 
Short term follow-up  
 
Medium term follow-up 
 
Long term follow-up 
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In the eight studies which reported objective measures of SB (Evans et al., 2012; Carr 
et al., 2013; Schuna et al., 2014; Ashe et al., 2015; Biddle et al., 2015; Júdice et al., 
2015; Danquah et al., 2016 Urda; Gorman and Larouere, 2016), the pooled analysis 
resulted in a mean reduction of -35.07 min/day (95% CI -46.57, -23.57, I2 = 21%, 
n=595) in favour of the intervention group. The seven studies which reported 
subjective measures of SB (Barwais, Cuddihy and Tomson, 2013; Mainsbridge et al., 
2014; Pedersen, Cooley and Mainsbridge, 2014; Van Berkel et al., 2014 a; Maher and 
Conroy, 2015; De Cocker et al., 2016; Laska et al., 2016) showed a mean reduction of 
-52.66min/day (95% CI, -93.63, -11.69, I2 = 88%, n=807).  
 
Ten of the 15 studies included in the meta-analysis reported short-term measures 
(<3 months) (Evans et al., 2012; Barwais, Cuddihy and Tomson, 2013; Carr et al., 
2013; Schuna et al., 2014; Biddle et al., 2015; Júdice et al., 2015; Maher and Conroy, 
2015; Danquah et al., 2016; De Cocker et al., 2016; Urda et al., 2016). The pooled 
analysis showed a mean reduction of -42.42 min/day (95% CI -63.21, -21.63, I2=61%, 
n=760) in favour of the intervention group. Five interventions reported medium-term 
(>3 to 6 months) measures. The pooled effect showed a mean reduction of -37.23 
min/day (95% CI -73.70, -0.75, I2=85%, n=691). Three studies reported long-term 
measures of SB (>6 months). The pooled analysis showed a mean reduction of -1.65 
min/day (95% CI -14.77, 11.47, I2=23%, n=670). 
 
Eight interventions included in the meta-analysis focused on reducing workplace SB 
(Evans et al., 2012; Mainsbridge et al., 2014; Pedersen, Cooley and Mainsbridge, 
51 
2014; Schuna et al., 2014; Van Berkel et al., 2014 a; Danquah et al., 2016; De Cocker 
et al., 2016; Urda et al., 2016) (Figure 2-5). The pooled effect showed a mean 
reduction of -39.88 min/workday (time spent at work) (95% CI -59.58, -20.18, I2=65%, 
n=762) in favour of the intervention group at endpoint follow-up.  
 
Figure 2-5 Effects of workplace intervention versus control on workplace SB 
Endpoint follow-up 
 
Short term follow-up  
 
Medium term follow-up 
 
  
52 
Figure 2-6 Effects of overall daily SB interventions versus control on daily SB  
Endpoint follow-up 
 
Short term follow-up  
 
Medium term follow-up 
 
Long term follow-up 
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Five of these studies reported short-term measures (Barwais, Cuddihy and Tomson, 
2013; Carr et al., 2013; Biddle et al., 2015; Júdice et al., 2015; Maher and Conroy, 
2015) showing a mean reduction of -67.72 min/day (95% CI -132.82, -2.62, I2=80 %, 
n=283) in favour of the intervention group. Two studies (Ashe et al., 2015; Laska et 
al., 2016) reported medium-term measures showing a mean reduction of -5.92 
min/day (95% CI -21.32, 9.48, I2=0%, n=413). Two studies (Biddle et al., 2015; Laska 
et al., 2016) reported long-term measures showing a mean reduction of -4.71 
min/day (95% CI -32.81, 23.40, I2 = 55%, n=448), with substantial heterogeneity in 
the observed effects studies.  
 
 2.4 Discussion    
This systematic review and meta-analysis found that SB reduction interventions using 
computer, mobile and wearable technology resulted in a mean reduction of 41 
min/day in the intervention group at endpoint follow-up. Interventions focusing on 
workplace SB showed a mean reduction of 40 min/workday in the intervention group 
at endpoint follow-up. Interventions focusing on overall daily SB showed a mean 
reduction of 45 min/day in the intervention group at endpoint follow-up. Due to risk 
of bias issues, caution should be taken whilst interpreting these results. 
Nevertheless, these reductions are encouraging as it has previously been reported 
that every 30 minutes of SB reallocated to light PA results in a 2–4% improvement in 
triglycerides, insulin, beta-cell function biomarkers (Buman et al., 2013), suggesting 
clinically meaningful health outcomes. 
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The magnitude of the mean reduction in sedentary time in this review (41 min/day) 
is in line with a previous meta-analysis reporting a 42 min/day reduction (Martin et 
al., 2015), however, is well below the 91 min/day reduction reported by Prince et al. 
(2014). This inconsistency may be explained as Prince et al. (2014) included non-
randomised trials and focused on any intervention that targeted PA and/or SB  
 
The reduction of approximately 40 min/workday in intervention group in this review 
echoes results from a similar meta-analysis which also showed a reduction of 40 
min/workday in favour of the intervention group (Chu et al., 2016). Other systematic 
reviews have shown slightly higher reductions in SB among intervention participants. 
For example, activity permissive workstation interventions have been reported to 
contribute to a reduction of 77 min/workday in favour of the intervention group 
(Neuhaus et al., 2014 a). It is likely that this larger reduction is due to intervention 
type investigated. These interventions allow participants to stand but also continue 
working. Although this represents a higher reduction than seen in our review, these 
work stations are costly to provide and their widespread deployment may not be 
feasible. From a public health perspective computer, mobile and wearable 
technology may hold promise for large-scale, cost-effective interventions (Lyons et 
al., 2017, Thomas and Bond, 2014; Direito et al., 2016). 
 
The inconsistencies in the above comparisons may be explained by differences in 
inclusion criteria, as most of these reviews included studies that aimed to increase 
PA, and/or reduce SB or addressed interventions that reported on SB outcomes, 
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however, did not necessarily target SB in the intervention (Chau et al., 2010; Prince 
et al., 2014; Gardner et al., 2015; Martin et al., 2015; Shrestha et al., 2016; Chu et al., 
2016; Direito et al., 2016; Schoeppe et al., 2016). This may be relevant as intervention 
components that successfully increase PA, may not effectively reduce SB, and vice 
versa (Gardner et al., 2015). Furthermore, many of the studies in these other reviews 
were composed of small sample sizes, used different study designs and intervention 
durations, used a range of SB measurement tools and varying comparator groups.  
 
Results from the meta-analysis suggest that SB interventions have the greatest effect 
on sitting in the short-term (< 3 months), with results lessening over time. 
Interventions targeting overall daily sitting time also follow this trend. The 
attenuation of the effects on sitting reported by Martin et al. (2015), is similar to that 
reported in our results, with the greatest impact on SB reduction (42 min/day) in the 
short-term (< 3 months) follow-up declining to 3 min/day at long-term follow-up (>12 
months). These results suggest that maintaining long-term behaviour change is 
challenging, possibly due to the wearing off of the initial “novelty” of technology 
mediated behaviour change interventions (Eysenbach, 2005; Yardley et al., 2016).It 
must be noted that only three studies reported long-term follow-up measures of SB 
highlighting a lack of evidence for long-term SB reductions. It was also not possible 
to analyse interventions targeting workplace sitting at long-term follow-up points as 
there was insufficient data to conduct a meta-analysis.  This lack of long-term 
evidence is seen in other reviews exploring interventions to reduce SB (Chau et al., 
2010; Commissaris et al., 2015; Chu et al., 2016); where they also did not or could 
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not evaluate long-term effectiveness. Given the importance of sustained behaviour 
change for health effects, this lack of data highlights the need for studies to examine 
the effects of longer term SB interventions and over longer follow-up periods.  
 
Greater reductions in SB were found in studies where self-report/proxy measures (53 
min/day) of SB were used compared to objective measures (35 min/day). This was 
also seen in a similar meta-analysis on interventions to reduce SB (Martin et al., 
2015).  This may be due to the subjective assessment of SB being limited by the 
ubiquitous nature of the behaviours, which may be unremarkable, intermittent and 
incidental and therefore difficult to accurately recall (Shephard and Tudor-Locke, 
2016). Objective measures are also not without limitations.  It was not possible to 
compare cut points and wear time algorithms used in studies, it should be noted that 
these differences may introduce differences in the scale observed. The development 
and refinement of valid and reliable objective measures of SB which can incorporate 
the type and contextual factors, as well as clear guidelines on wear time and cut 
points are required (Atkin et al., 2012).  
 
This is the first review to collate BCTs used in SB change interventions using 
computer, mobile or wearable technology in adults. The aim was not to provide 
definitive conclusions regarding the most effective behaviour change intervention 
components, but code to identify which techniques have been used to reduce SB. It 
is, however, difficult to conceptually separate PA promotion and SB reduction 
components within an intervention (Gardner et al., 2015).  In typical applications of 
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BCT taxonomies in other literatures, a single behaviour is defined and targeted by 
the intervention, and the link to BCTs can be assumed to be explicitly related to 
changing that single behaviour (Presseau et al., 2015). The reality of the design and 
reporting of many interventions within this review is that they target multiple 
behaviours and outcomes. Thus, making it more difficult to link BCTs to specific 
behaviours. Moreover, there was a lack of clear and consistent reporting of which 
BCTs were undertaken within each intervention making classification of BCTs 
difficult, this issue has been noted in another study analysing BCTs in health 
behaviour change interventions (Soltani et al., 2016).  Research is warranted to 
identify the ‘active ingredients’ of successful interventions to refine the design of 
optimal BCT use and produce an evidence base upon which SB interventions can be 
developed. In order to assess the impact of BCTs, the reporting of intervention 
content must be improved. Researchers should “clearly define and provide a 
rationale for all BCTs that have been included” with full intervention manuals being 
provided as supplementary electronic files (National Institute for Health and Care 
Excellence (NICE), 2014).  In complex interventions, clearer delineation of strategies 
used to change PA and SB, respectively, in intervention reports is required.  
 
The most frequently coded BCTs to reduce SB across the interventions as a whole 
were “instruction on how to perform a behaviour” “social support (unspecified)”, 
“prompts and cues” and “adding objects to the environment”.  Whereas, the most 
frequently coded BCTs for computer, mobile and wearable components of the 
interventions were “prompts and cues”, “self-monitoring of behaviour”, “social 
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support (unspecified)” and “goal setting”. These differences suggest some BCTs may 
lend themselves well to certain modes of delivery and that the BCTs identified in the 
technology components might fruitfully be incorporated into future technology 
based interventions to reduce SB. 
 
When comparing the computer, mobile and wearable components in workplace 
interventions and overall daily interventions, “prompts and cues” was more 
frequently coded in workplace interventions and “social support (unspecified)” was 
more frequently coded in overall daily interventions. This reflects the results in 
Gardner et al. (2015) where it is suggested that workplace SB may be more receptive 
to planning and routinisation than non-workplace SB, which occurs in less predictable 
and structured contexts. This highlights the need for interventions to be chosen on 
the basis of what is most appropriate and feasible in the specific setting (Michie, 
Atkins and West, 2014). The high usage of the BCT ‘prompts/cues’ identified in this 
review and that of Direito et al. (2016) illustrates that technology may be harnessed 
to facilitate intervention delivery, however, also to conduct intervention “top-ups” 
beyond the intervention core duration. This may be a vital component for 
interventions to prevent relapse. 
 
This study has a number of strengths, including a comprehensive search strategy in 
multiple databases and the adherence to methodological criteria for high quality-
systematic reviews and meta-analysis. In addition, the systematic detailing of BCT 
coding procedures using the most recent BCT taxonomy (v1), allows future 
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researchers to replicate and review methods used in detail. However, non-English 
publications were excluded from review and the search was limited to peer reviewed 
publications. There was considerable heterogeneity of included studies with regard 
to intervention type, sample size, follow-up duration, type and outcome estimates 
and no meta-regression was performed. Baseline sitting levels varied across the 
studies, the scope for change post intervention may be influenced by how long 
participants sat pre intervention. It must also be noted that how central technology 
was to each intervention varied greatly.  13/17 included studies were of high risk of 
bias, with particular concerns in the areas of detection and attrition bias. Six studies 
were at high risk of attrition bias due to high dropout levels. SB measures used to 
determine intervention effects in this analysis were measured through subjective 
measures in seven studies and thus were at high risk for detection bias.  These 
identified methodological flaws present a problem when trying to draw conclusions 
and evidence presented in the current review should be interpreted with caution. 
This review also included ‘active’ comparator groups which may contribute to smaller 
intervention effects. It was not possible to statistically analyse the individual 
effectiveness of BCTs or to assess the effectiveness of different combinations of 
behaviour techniques due to the number of different combinations of BCTs present 
within studies. In order to address this, future study designs could consider using 
adaptive interventions such as sequential multiple assignment trials (SMART) 
(Murphy et al., 2005) or multiphase optimisation strategy (MOST) designs (Collins et 
al., 2005). Finally, technology development often out-paces academic research 
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(Agarwal et al., 2016) and this review includes two studies using the Gruve activity 
monitor which is no longer commercially available.  
 
This systematic review provides a useful overview of the effectiveness of computer, 
mobile and wearable technology interventions in reducing SB and has exposed 
important gaps in the current evidence base which warrant further attention. Future 
research should focus on attrition rates to reduce drop out and improve 
engagement. Such studies may consider using technology to refresh the 
intervention, varying the approach or introduce a new intervention as time passes to 
encourage long-term maintenance of SB reductions. Furthermore, research should 
aim to improve detection bias by using objective measurement tools of SB e.g. 
accelerometer/inclinometer, in order to better detect intervention effects. The lack 
of long-term follow-up highlights the need for extended follow-up in future studies 
to examine potential long-term impacts of SB interventions. We also recommend 
including outcome measures that will be of interest to workplaces and policy makers 
to determine efficient use of resources such as the cost-effectiveness of technology 
supported strategies to reduce SB.  
 
 2.5 Conclusion  
This review provides new knowledge regarding technology interventions 
incorporating BCTs for reducing SB. Our findings suggest that computer based, 
mobile and wearable technologies appear to be promising approaches to reduce SB.  
However, due to risk of bias issues, caution should be taken whilst interpreting these 
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results. The reduction in sitting time appeared to be most prominent at short-term 
follow-up and attenuated over time, with the exclusion of interventions targeting 
work place sitting, where results were most prominent at medium-term follow-up. A 
range of BCTs were implemented in these interventions. Future studies need to 
improve reporting of BCTs within interventions and address the methodological 
flaws identified within the review through the use of more rigorously controlled 
study designs with longer-term follow-ups, objective measures of SB and the 
incorporation of strategies to reduce attrition. 
 
Note: The searches from this study were carried out in June 2016. This systematic 
review and meta -analysis was published in IJBNPA in August 2017 (Appendix A) . In 
order to keep abreast of the current literature in this area, the same search terms 
were used to explore PubMed for recent eligible studies in August 2018. These 
findings are discussed in the concluding chapter (Chapter 6). 
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Chapter 3 - Understanding the barriers, facilitators and potential 
technology supported strategies to reduce sitting at work: Exploring 
the views of desk-based office workers and their employers.  
 
 3.1 Introduction 
As previously outlined in Chapter 1, prolonged occupational sitting has been linked 
to several negative health concerns. To reduce the risk of desk-based employees 
developing health problems there is a pressing need for future workplace health 
interventions to reduce occupational SB (Kazi et al., 2014; De Cocker et al., 2015). In 
order to develop effective workplace SB reduction interventions in the occupational 
setting, it is important to identify the barriers and facilitators beforehand so they can 
be anticipated, facilitating implementation (Wierenga et al., 2013). 
 
 Changing a behaviour requires an understanding of the influences on the behaviour 
in the context in which they occur (Atkins et al., 2017). Focus-group interviews are 
increasingly popular in health research for exploring what individuals believe or feel 
about certain issues, as well as why they behave in the way they do (Rabiee, 2004). 
Focus groups explore specific topics and individuals’ views and experiences, through 
synergistic interaction (Litosseliti, 2003). They allow researchers to consult with 
members of the target population to determine intervention needs and design from 
their perspective  (Rennekamp and Nall, 2006). Taking their views on perceived 
barriers and facilitators and strategies may make an intervention more likely to 
succeed long term  (Wierenga et al., 2013; Deliens et al., 2015). It is also essential to 
ensure all key stakeholders are given a voice in developing health promotion 
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interventions (Van Berkel et al., 2014 b). As such, in the workplace setting there is a 
need to take into account the beliefs of employers and company board members 
alongside those of the employees (De Cocker et al., 2015).  Buy-in from top-level 
management appears to be imperative for the success of workplace health initiatives 
(Waters et al., 2016), which reflects their role as financial gatekeepers and decision 
makers, dictating what initiatives are rolled out within the companies.  
 
There are only a small number of focus group and interview studies which have 
identified barriers and facilitators to reducing SB at work, from the perspective of 
both the employees and their managers, with none of these consulting managers at 
a board level (Cole, Tully and Cupples, 2015; Hadgraft et al., 2016 b; Waters et al., 
2016).  Identified barriers were the nature of computer-based work, business and 
social norms, seated workstations and the office environment, while facilitators 
included; managerial and peer support, having a reason to leave desk and relief of 
musculoskeletal symptoms associated with prolonged sitting. Strategies suggested 
from these studies included SSWD, active or standing meetings, centralised facilities, 
education and managerial role modelling.  
 
Although activity trackers, mobile phone apps and digital prompts were also briefly 
mentioned as potentially feasible strategies (Hadgraft et al., 2016 b; Waters et al., 
2016), they were not the focus of the discussions. There is very little evidence 
exploring employee perceptions of how these types of digital tools would be received 
as an intervention to reduce occupational SB. Furthermore, even less research has 
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been conducted on how other key stakeholders such as managers and board 
members perceive technology as a workplace intervention strategy, particularly in 
preparation for a SB reduction intervention.  
 
The current study sought to address these gaps in the evidence by exploring the 
perceptions of employees, employers and company board members on the barriers 
and facilitators to reducing sitting at work and ascertain their beliefs regarding 
implementable strategies with an emphasis on technology supported approaches.   
 
 3.2 Methods 
Invites and information sheets were sent to three private companies and two public 
organisations in NI. These were identified based on the researchers’ networks.  In 
each organisation a contact person assisted with identifying and inviting potential 
participants from within the business. Those interested were provided with 
participant information sheets detailing all aspects of the study and were given at 
least 48 hours to reflect on the information and ask any questions (Appendix D).  
 
Employees were recruited if they met the following inclusion criteria; desk-based 
office workers aged 18-65 years, working at least three days per week and fluent in 
English. Employees were excluded if they were non-ambulatory or pregnant.  For 
employers to be eligible they had to be aged 18- 65 years, business owners, line 
managers or responsible for organisational occupational health and safety, and 
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fluent in English. Board members had to be aged 18-65 years, fluent in English and a 
member of the board of directors from the company/organisation.  
 
It was planned to conduct three to six focus groups per category (employee and 
employer), with five to eight participants per group. This was based on previous 
evidence that as few as three to six focus groups are likely to identify 90% of themes 
within a discussion (Guest, Namey and McKenna, 2016). The target number per 
group was five to eight, based upon recommendations for non-commercial research 
by Krueger and Casey (2015). Focus groups were deemed most appropriate for the 
employee and employer groups. This was not possible for board members due to a 
smaller pool from which to recruit and scheduling conflicts, therefore individual 
interviews were used instead to gather data.  
 
Participants were assigned to a focus group/interview at their place of work. 
Employee, employer and board manager discussions were conducted separately to 
avoid group hierarchies. Prior to the focus group, written informed consent 
(Appendix E) was obtained and participants completed a demographic questionnaire 
with questions regarding their age, sex and self-reported sitting at work (Appendices 
F and G). Ethical approval was granted by Ulster University’s School of Sport ethics 
filter committee (Appendix H).   
 
The questioning routes were similar for all groups, centering on attitudes toward 
workplace SB, perceived effects on productivity, difficulties in reducing SB and 
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strategies to reduce SB. Appendices I, J and K show the topic guides used during the 
discussions. Development and content of the topic guide was shaped by the 
academic experience of the research team and the components of the Theoretical 
Domains Framework (TDF) (Cane, O’Connor and Michie, 2012).  
 
The TDF simplifies and integrates a plethora of behaviour change theories and make 
theory more accessible to and usable by other disciplines (Cane, O’Connor and 
Michie, 2012). It originally consisted of 12 domains (Michie et al., 2005) and the more 
recently refined framework contains 14 domains (Cane, O’Connor and Michie, 2012). 
These domains are: Knowledge, Skills, Social/Professional Role and Identity; Beliefs 
About Capabilities; Optimism; Beliefs about Consequences; Reinforcement; 
Intentions; Goals; Memory, Attention and Decision Processes; Environmental 
Context and Resources; Social Influences; Emotion; and Behavioural Regulation. 
Domain definitions and constructs are available in Appendix L (Atkins et al., 2017).  
The TDF fits well with the BCW and COM-B system (Michie, van Stralen and West, 
2011), discussed in Chapter 1. The domains from the refined framework have been 
independently mapped onto the COM-B segments by experts in behaviour change, 
with 100% agreement (Cane, O’Connor and Michie, 2012). The TDF provides a more 
granular level of understanding and consists of domains that can be condensed to fit 
the three components of the COM-B model (see Figure 3-1). Using the TDF can 
explain implementation problems and inform implementation interventions (Cane, 
O’Connor and Michie, 2012). 
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This framework provided a theory-informed approach to identify determinants of 
sitting behaviour (Atkins et al., 2017). It covers a broad spectrum of individual and 
organisational theories, thereby limiting the risk of omitting important areas 
(Bussières et al., 2012). Questions were designed to generate discussion and probe 
for barriers and facilitators to reducing SB within the domains, however the “Skills” 
domain was not deemed relevant for discussion. Therefore, the questions related to 
13 of the 14 TDF domains. As the target behaviour was to reduce SB in employees, 
the employee topic guide was structured around the TDF.  Although an adapted 
version of these questions was used to guide the employer and board manager 
questions, these participant groups were also asked about their views on employee 
sitting and implementation barriers to reducing SB. As this resulted in multiple target 
behaviours, these were not mapped to the TDF. 
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Figure 3-1 TDF Domains linked to COM-B components 
 
Source: Atkins et al., 2017 
 
The topic guide was piloted with a group of desk-based office workers (n=8) to 
optimise comprehension and was amended as required. Changes included; more 
open questioning, adaptation of wording to ensure simple non-scientific language 
was used and no leading questions were asked. Data from these pilot interviews were 
not included in the data analysis. 
 
All discussions were led by a moderator (AS) in order to direct the discussion and 
keep the flow (Krueger and Casey, 2015). The moderator started each session with 
an introduction on the concept of SB and the known health consequences of SB. 
Participants were shown an infographic regarding the potential negative health 
consequences of SB to assist with this (Appendix M).  The guidelines and ground rules 
of the discussion were also set before commencing.  Questions largely followed the 
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same format for all three groups, relating to barriers, facilitators and strategies to 
reducing sitting in the workplace. The questioning was semi structured, broad and 
open ended in nature to encourage discussion of key topics whilst allowing for 
flexibility and to speak freely around the issues raised. Probes were used to solicit 
additional information when required (Litosseliti, 2003). Participants were assured 
there were no right or wrong responses and the researcher strived to be neutral and 
non-judgemental in approach. All focus groups and interviews were audio recorded. 
The focus groups and interviews were conducted between March and June 2017 in 
a private room at their place of work, where a light lunch was provided.   
 
 3.2.1 Data Analysis  
Descriptive analysis of the demographic questionnaire data was conducted using the 
Statistical Package for the Social Sciences (SPSS) (IBM SPSS, Statistics for Windows, 
Version 23.0) to summarise participant characteristics.  
 
The audiotaped focus groups/interviews were transcribed verbatim by AS. 
Anonymity was assured by removing participant information and any references 
made that could lead to identification (e.g. the names of any workplaces or 
colleagues) from the transcripts. Thematic analysis was used to systematically 
identify, organise, and offer insights into patterns of meaning i.e. themes (Braun and 
Clarke, 2006).  
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To undergo a process of familiarisation, each transcript was read independently 
several times by two members of the research team (AS and JM), searching for 
meanings and patterns in the data.  Line-by-line coding was then undertaken by JM 
and AS independently, to assign conceptual labels to relevant excerpts. After both 
researchers had separately identified initial codes and applied these to the dataset, 
they met to discuss doubts or disagreements until consensus was reached. This 
consensus stage was assisted by IW, an expert in qualitative methods. The codes 
were then sorted into potential themes under the guidance of IW. This led to the 
development of a thematic framework which was iteratively refined to reflect 
emerging views, with constant moving back and forward between the entire data 
set, the coded extracts and the themes being produced (Braun and Clarke, 2006). 
Themes were refined by expanding and collapsing them as required. Consensus was 
then reached on the finalised themes by three members of the team (AS, JM, IW). 
Pertinent quotes were selected to characterise each theme. 
  
 3.3 Results 
Baseline demographics are presented in Table 3-1. Five focus groups were conducted 
with employees (n=27 participants, 37% female, 4-8 participants per focus group, 
mean age 33 years). Four focus groups were conducted with employers (n=19 
participants, 42% female, 4-6 participants per focus group, mean age 44.16 years,) 
and two interviews of board members (n=2, 50% female) were conducted. A range 
of different job roles were represented including architects, engineers, clerical 
officers, receptionists, human resources and software developers.  There was a wide 
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range in the amount of formal education received by participants and length of time 
in the company. The companies involved, consisted of an architectural firm (45 staff 
members), developers of medical postural equipment (189 staff), a technology 
company (17 staff), district council (255 staff) and a regional governmental 
department (83 staff). None of these companies had implemented any formalised 
approaches to reducing SB. Employees self-reported sitting for 6.7 hours + 0.9 at 
work each day. The discussions ranged in length from 23 to 56 minutes with an 
average duration of 43 minutes. All participants took part in the discussions. 
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Table 3-1 Demographic Characteristics 
 Age 
(years + SD)  
Gender 
(% female) 
Career level Years in company  Educational level  Self-reported daily 
occupational sitting 
time  (hours + SD) 
Employees 
n=27 
32.96 + 12.3 37% Entry= 3.70% 
Junior= 14.81% 
Intermediate= 
55.56% 
Senior= 25.93% 
Lead= 0% 
0-1 years= 22.22% 
1-2 years=18.52% 
2-5 years=29.63% 
5-10 years =7.41% 
10+ years= 22.22% 
(n=26) 
Level 8 = 0% 
Level 7 =42.31% 
Level 6 =34.62% 
Level 5= 7.69% 
Level 4= 3.85% 
Level 3 =7.69% 
Level 2 =3.85% 
6.70 + 0.90 
 
 
Employers 
n=19 
44.16 + 8.57  42% Entry= 0% 
Junior= 0% 
Intermediate = 
47.37 % 
Senior= 36.84% 
Lead = 15.79% 
 
0-1 years= 0% 
1-2 years=5.26% 
2-5 years=5.26% 
5-10 years =21.05% 
10+ years=68.42% 
 
Level 8= 5.26% 
Level 7= 57.90% 
Level 6= 10.53% 
Level5 =5.26% 
Level 4= 10.53% 
Level 3= 5.26% 
Level 2= 5.26% 
Not collected 
 
Board Member n=2 (n=1) 49 50% Lead= 100% 10+ years= 100% Level 7= 100% Not collected  
 ± standard deviation, Educational Level: Level 8 (PhD, Doctorate, Higher Doctorate), Level 7 (Master’s Degree, PGCE, PGDip PGCert, 
Level 6 (Bachelor’s Degree, Graduate Certificate/ Diploma, Professional Certificate in Education), Level 5 (e.g. Foundation degree, 
HND, DipHE), Level 4 (Diploma, CertHE), Level 3 (A level, AS level, NVQ), Level 2 (GCSE, NVQ), Level 1 (Other) 
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 3.3.1 Themes 
3.3.1.1 Overarching theme 
The themes are presented below and in Table 3-2. The overarching theme to emerge 
from the data was the primacy of work. The employees, employers and board 
members felt that while at work, an employee’s main priority was to complete job 
tasks and meet the required business objectives. 
 
“When you’re in work you’re, you’re there to do your job which is to be productive 
and get your work done…” Focus Group 2, private employee 
 
Table 3-2 Themes associated with reducing workplace SB 
Overarching theme: 
 Primacy of Work 
Themes  Barriers Facilitators Barrier & facilitator  
 
Environment 
IT reliance  Office design 
Productivity 
Workplace 
priorities 
 
Break of flow 
Nature of the job 
Judgemental 
Culture  
Perception of 
work avoidance  
 Acceptable to move 
Knowledge Why and how to 
change 
Evidence based 
change 
Health 
 
Four further themes were identified from the analysis which captured the barriers 
and facilitators to reducing employee sitting. These themes were: 1. Environment 
(Office design, Information Technology (IT) reliance), 2. Judgemental Culture 
(Perception of work avoidance, Acceptable to move), 3. Productivity (Nature of Job, 
Workplace priorities, Break of Flow), 4. Knowledge (Health, Why and how to change, 
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and Evidence based change).  The major themes for barriers and facilitators were 
similar across employees, employers and board managers. Within the four themes, 
four barriers, one facilitator and five that were deemed both barriers and facilitators 
were observed. The perceived barriers and facilitators were often two sides of the 
same coin (e.g., lack of facilities to allow standing at work, and the need for standing 
equipment as a facilitator).  
 
3.3.1.2 Environment 
In general, participants reported that the office design (desk space, canteen, meeting 
rooms) was centred around sitting. All staff involved in this study used a seated 
workstation and did not have access to a SSWD. This inadaptable seated environment 
was seen as a major barrier to reducing SB. 
 
“It’s the office environment, you know the furniture, so it’s naturally geared towards 
sitting and so are the meeting rooms.” Focus Group 4, public employee 
 
Most participants agreed that having access to height adjustable furniture would 
encourage them to reduce their SB. It was noted that these are costly and may not 
be used in the long term.  
 
Participants recognised that they felt “at home” while at their desks. This was seen 
as a barrier to reducing SB as it reduced incidental opportunities to get up and move 
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around as they have all their requirements for the job (e.g. computer, printer, paper 
files, and bins) to hand.  
 
“You have your computer screen, your information around you, your information on 
the server, telephone, email, everything so therefore there's no need to move 
necessarily.” Focus Group 4, public employee 
 
In contrast to this, others saw their office design as a facilitator to reduce sitting time. 
They pointed out that a centralised canteen, coffee machine location, toilet location, 
having colleagues in other offices in the building encouraged movement and 
facilitated the reduction of SB.  
 
“The kitchen and meeting rooms are on this level, toilets are on the level below, so 
you know, even to use bathroom breaks they have to physically walk down the 
stairs to get to them.” Interview 2, private board member 
 
The reliance on computers and landline telephones to complete work was identified 
as a barrier to reducing SB.  
 
“You can’t get up and walk around when you’re having to work on a computer.” Focus 
Group 2, private employee 
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Participants believed they would find it very difficult to complete computer-based 
work in a standing position without the use of a SSWD. The requirement of an 
electronic paper trail was seen as a barrier to having meetings away from the desk 
or face to face communication. 
 
3.3.1.3 Productivity  
Workplace priorities were deemed to be a barrier to reducing SB at work.  
Participants agreed that a reduction in sitting was seen as peripheral to core 
business, and work demands took precedence.  
 
“I’d prefer not to compromise in standing to do the job if it’s not as efficient as me 
sitting down…”  Focus Group 1, private employee 
 
The employees, employers and managers agreed reducing sitting was not a personal 
or organisational priority and that they did not want staff to engage in anything that 
may compromise productivity. 
 
“And being old school it has to go with efficiency as well. Can’t have all the standing 
up and walking about and not working, productivity has to be maintained.”  Focus 
Group 7, private employer 
 
“Honestly, if I sat less I probably would be getting less done.” Focus Group 5, private 
employee 
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Being immersed in work was reported as a barrier to reducing SB at work. Some 
participants found that they needed long periods of time uninterrupted to “get in the 
zone”. Reducing SB by taking a break was seen to be detrimental to the task.  
 
“When you’re starting work on something, it takes, as everything, it takes a while to 
get in to the work and once you’re focused on the work you, you don’t want to be 
disrupted doing your work…” Focus Group 7, private employer 
 
However, others acknowledged that breaking up sitting throughout the day allowed 
employees the opportunity for a “brain break”, a chance to refresh and refocus, 
ultimately leading to better productivity. 
 
“But there's something to be said for productivity and getting your head cleared so, 
like, that sort of space to come back to be more productive.” Focus Group 5, private 
employee 
 
Some participants believed that sitting comes with a desk job, where the very nature 
of their job requires them to sit. Their work routines, lack of time and heavy 
workloads can be seen as a barrier to reduce sitting. 
 
“The nature I think of an office job is that you do come in, you sit down, you do 
work, primarily on a computer.” Focus Group 1, private employee 
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There was also the perception that the amount of sitting done in the workplace and 
the scope for reducing these levels is dependent on professional roles and tasks.  
Some participants reported having tasks integral to their job description gave 
opportunity to perform tasks away from their desk, such as site visits, reducing the 
amount of time they spent sitting. 
 
“I mean, when I say that there's work reasons for them to move about, so the time 
that they sit is limited but it’s probably over and above what would be ideal.” 
Interview 1, public board member 
 
3.3.1.4 Judgemental culture  
 
The feeling of being judged by colleagues and managers as trying to avoid work acted 
as a barrier to reducing SB. Staff did not want to be seen to be engaging in anything 
that may not be an acceptable social or professional norm.  
 
“I suppose in some type of cases, if you’re, you’re perceived to be walking about the 
building then you might be not actually doing your job, so there's a balance to be 
had between getting up and going for a walk and kind of getting away from 
sitting.” Focus group 8, public employer 
 
Most participants wanted to fit in with their peers and engage in acceptable 
workplace norms. There were concerns that reducing SB may distract their 
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colleagues or draw unwanted attention to them so that they “stand out” from the 
crowd. There was also the belief that standing may be seen as unprofessional in 
certain situations e.g. a meeting where others are seated.  
 
“I think if I was to stand at a meeting while everybody else was sitting, you might, I 
would certainly would feel it, that it might make everyone else feel uncomfortable, 
it’s not really the done thing, is it?” Focus group 4, public employee 
In order to make it acceptable, participants reported the need for a valid reason to 
be away from your desk. Participants commented that knowing they had their 
employers backing would facilitate reducing SB. 
 
“I suppose employees don’t want to be doing something that they see isn’t supported 
by their, by their managers so from that point of view and I suppose the other thing 
as well is employees don’t want to be seen to doing something or taking part in 
something where there work is going to be affected?” Focus group 4, public employee 
 
3.3.1.5 Knowledge 
Participants associated prolonged sitting with musculoskeletal pain from postural 
issues. It was this belief that acted as a facilitator to reducing SB, not because it may 
improve their health status. 
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“It’s not good for like back problems and stuff, you people who already have sort of 
problems with their back or whatever, prolonged sitting can affect it you know sitting 
all day.” Focus Group 2, private employee 
 
 They acknowledged a vague awareness of other negative health consequences 
linked to prolonged sitting e.g. weight gain, poor circulation, but that they lack good 
insight.  
 
“I just feel like I’m not aware of like any kind of research that says you should not be 
sitting for seven  hours, I don’t know, I think there's a feeling its maybe healthier if 
you can get up and about and be more mobile but that’s just a perception…” Focus 
Group 3, public employee 
 
Participants generally reported high levels of occupational sitting amongst 
employees. This was seen as a norm, not only at work, but they felt conditioned to 
sit across all parts of their day. However, many believed that office sitting was 
regularly interrupted to get coffee, go to the printer, visit the bathroom etc. Many 
participants did not perceive occupational sitting as problematic. A potential lack of 
knowledge was identified concerning the current evidence on SB reduction, the 
parameters of “prolonged sitting”, how to reduce SB and why this would be 
beneficial to employees.  
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“We don’t quite know how [to reduce SB], nor how much, but nor do we really have 
a clear idea how we can achieve that without causing extreme disruption to the 
productivity and to the environment so we don’t.” Focus Group 2, private employee 
 
There were also concerns regarding standing as a replacement activity. Many 
participants expressed concern that standing may cause discomfort and held doubts 
regarding the benefits of replacing sitting with standing, as opposed to engaging in 
light PA. There was a general consensus that more understanding by all stakeholders 
may help to reduce SB, but also a need for compelling evidence to justify changes 
was noted. An evidence based business case covering employee health, productivity 
and absenteeism was believed to be required to obtain buy in.  
 
“I don’t know if there is any, you know concrete research that links those medical 
benefits [from reducing SB] directly to productivity of a company and if you’re able 
to show that at a board level, I think they would be very much more engaging…” 
Focus Group 6, private employer 
 
 3.3.2 Suggested Strategies  
Table 3-3 lists the suggested strategies and considerations for intervention designers 
that could be implemented in the workplace to reduce SB. These strategies were 
broken into five approaches; 1. Environmental, 2. Workday, 3. Organisational, 4. 
Educational, 5. Team. The final section deals specifically with technology supported 
strategies. 
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Table 3-3 Strategies 
Strategies  Examples  Considerations  
Environmental 
Approach 
• Height adjustable furniture 
• Centralised facilities e.g. 
printers, coffee machines 
• Open plan office 
• Portable IT equipment 
• Active sitting furniture e.g. 
desk pedal exerciser  
• New equipment may 
not be used after initial 
novelty period 
• Space issues 
• Cabling 
• Cost 
• Working at standing 
height may be visual 
invasion/distraction to 
others 
Workday 
Approach 
• Standing/walking  meetings 
• Use breaks effectively 
• Drink more water 
• Incorporate 
standing/moving into work 
tasks e.g. while on phone, 
visit colleague instead of 
email 
• Breaks should be 
purposive where 
possible so as not to 
affect productivity 
• Use opportunities for 
incidental movement 
Organisational 
Approach 
• Managerial role model 
• Flexi hours policy 
 
• Better uptake with 
board buy in 
 
Educational 
Approach 
• Distribute information and 
awareness regarding the 
issues of SB at work  
• Educational posters 
• Tip of the week 
• Health checks 
• Suggest alternatives to 
sitting 
• Shock tactics with 
health risks linked to 
SB  
Team Approach • Office competitions • Adds social element 
• Competition may draw 
unwanted attention to 
those at top and 
bottom of table 
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Environment: These strategies generally focused on the addition of standing friendly 
furniture, that would allow them reduce their sitting without impacting on their work 
performance. These suggestions were met with concerns regarding cost, low usage 
and space constraints. 
 
Workday: Participants recognised opportunities in the work day to reduce SB e.g. 
walking meetings and active lunch breaks, so as not to interfere with productivity.  
 
Organisational: The introduction of strategies such as “Sit-Less” role models 
(preferably a manager) and a flexi working policy whereby employees knew it was 
acceptable to break sitting were popular.  
 
Educational: Approaches to educate staff about the potential negative health 
consequences and impacts on productivity were acknowledged as potential 
strategies. 
 
Team: A team based “Sit-less” competition approach was suggested to introduce a 
fun element and foster social connections.  
 
Although these strategies were seen as possible feasible options, it was 
acknowledged that there was no ideal “one size fits all” approach. Strategies must 
consider the type of worker, the tasks involved and their personal preferences. There 
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were differing views on whether strategies should be obligatory or have an element 
of choice.   
 
The technology strategies that were suggested by participants were categorised into 
two approaches: 1. Digital reminders and prompts and 2. Activity/SB monitoring. 
These are detailed in Table 3-4.  
 
Table 3-4 Technology Strategies 
Technology  Strategies  Examples  Considerations 
Digital reminders and 
Prompts 
• To draw attention 
to the behaviour 
• Alarms 
• Apps 
• Vibrations 
• Emails 
• Computer alerts 
• PC “lock outs” 
• May be ignored 
• May be used sporadically or 
not used after novelty wears 
off  
• Prompts may become 
distractions/annoyance/ 
       stressful 
• Frequency and timing of 
prompts  
• Unprofessional 
SB/PA monitoring 
• To allow users self-
monitor their 
sitting/activity 
• To set goals to 
reduce SB 
• To allow them 
receive personalised 
feedback on their 
sitting/activity 
• To allow 
competition 
• Wearable devices 
e.g. Fitbit/Apple 
watch 
• Pedometers 
• Apps 
• Stairs counters 
• May be used sporadically or 
not  used after novelty wears 
off  
• Wearables currently “trendy” 
• Wearables can be costly 
• Devices  need to be quick and 
easy to use 
• Require minimal interaction 
• Can become demotivating if 
not meeting-guilt onset 
• Feedback can come across as 
patronising  
• People can become obsessed 
with tracking  behaviours 
• Accuracy of data  
• Unprofessional 
• Don’t want to wear or carry 
device 
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Digital reminders and prompts  
A digital prompt or reminder was a suggested mechanism to draw attention to long 
periods of sitting and encourage a break. Suggested ways to do this were via mobile 
apps, computer software, wearable devices and emails. Some perceived that these 
reminders may become irritating, distracting or cause unnecessary stress, while 
others agreed that these prompts may come as a welcome opportunity to break 
sitting in a structured fashion.  
 
Activity/SB monitoring 
It was suggested that using apps, wearables and pedometers to self-monitor SB/PA 
may allow users to become more aware of SB, receive tailored feedback and track 
progress. The feasibility of these strategies was met with concerns that the devices 
were costly and would not be used long-term.  
 
Overall technology was highlighted as a valuable tool, but participants were 
concerned about long-term engagement and whether using technology at work 
would appear unprofessional. Participants preferred interventions with low user 
burden, delivered in a personalised, accurate and non-patronising fashion. In 
response to being asked about issues with their employer collecting employee 
activity data, participants were generally not concerned, as long as it was used to 
improve health, but were not supportive if this data could be used punitively.   
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 3.4 Discussion 
Qualitative analysis from focus groups and interviews with employees, employers 
and board members revealed barriers, facilitators and potential strategies to 
reducing occupational sitting. The primary observation was that while at work, it was 
perceived that work is the primary priority. Therefore, initiatives to reduce SB may 
come secondary to work tasks and should be considered in SB reduction 
interventions. Other barriers included the office design centred around sitting, 
reliance on IT to complete work tasks, work tasks taking priority, feelings of being 
judged as avoiding work and a lack of knowledge on how and why to reduce SB. 
Facilitators included an open plan office with centralised facilities and standing 
friendly furniture, “brain breaks” to refresh mind-set, using opportunities within the 
work day to build in PA, supportive colleagues and managers, relief of 
musculoskeletal pain and a solid evidence-based business case with buy in from 
management to reduce SB. Potential strategies such as SSWD, education on the 
negative health consequence associated with SB and ways to reduce SB, workplace 
health policies and active breaks were suggested. Technology was generally seen to 
be a useful tool, with some concerned about long-term user engagement and that 
using technology at work may appear unprofessional. Participants preferred 
interventions with low user burden, caused little disturbance, delivered in a 
personalised, accurate and non-patronising fashion. In particular, its use was thought 
to be most valuable in providing prompts and as a platform to allow behavioural self-
monitoring via smartphone apps.  
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The emergence of “Primacy of work” as the overarching theme is an important 
consideration when developing and implementing interventions. Participants 
believed that the main focus when at work should be on completing the tasks they 
are being paid to do. Concerns have been noted elsewhere that workplace health 
interventions may distract workers from their day-to-day duties, negatively 
impacting productivity (Goetzel and Ozminkowski, 2008; Gilson et al., 2011; Gilson 
et al., 2012, Hadgraft et al., 2016 b). In the current study, there were varying views 
on how breaking sitting may affect productivity, with some believing breaks were 
detrimental and others noting a positive impact. There is a lack of strong evidence 
available on the direct influence of workplace sitting on productivity (Healy et al., 
2012) and this may be a reason for the conflicting views. This highlights the need for 
future work to explore links between SB breaks and productivity and to use 
productivity as an outcome measure when assessing intervention efficacy.   
 
Participants in the current study identified aspects of the workplace environment as 
being both barriers and facilitators to sitting. A systematic review by Gardner et al. 
(2015) which investigates behaviour change strategies for all types of SB, suggested 
that SB reduction interventions based on environmental restructuring were amongst 
the most promising interventions. This reiterates the views of Healy et al. (2012) 
where it is noted that the built environment plays an important part in reducing 
occupational SB and is a key consideration in developing occupational “sit-less” 
programmes. Participants in this study felt that standing friendly furniture e.g. 
SSWDs were particularly promising strategies as they allowed a reduction in SB 
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without impacting on productivity.  Building on strategies to reduce SB throughout 
the work day e.g. walking meetings was also seen to be feasible. This finding is in line 
with those of Hadgraft et al. (2016 b) where identifying practices that have dual 
benefits may encourage greater buy-in. 
 
The effects of social support and social networks on health status are widely 
recognised as having a powerful protective effect on health and may also encourage 
healthier behaviour patterns (Donev, Pavlekovic and Zaletel-Kragelj, 2007). Results 
from the current study also suggest that support from colleagues and managers to 
reduce SB was seen as an enabling factor, as staff did not want to be seen to be 
engaging in anything that may not be an acceptable social or professional norm. 
Similar qualitative findings were reported by Cole, Tully and Cupples (2015), 
suggesting supportive peers and employers play a key part in the success or failure 
of an SB reduction programme at work. 
 
Another major barrier to reducing SB was that there was little understanding of its 
negative health consequences. This lack of understanding is well noted in the 
literature. Duncan, Gilson and Vandelanotte (2014) suggest that two thirds of the 
adult population is unaware of the risks associated with prolonged sitting. 
Participants in the current study did not see SB as an issue and therefore felt no 
pressing need to change the behaviour. In terms of health, most participants 
associated SB with musculoskeletal issues and had experienced it themselves. The 
cardio-metabolic impacts of prolonged sitting were not widely recognised or 
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experienced, which may be due to the relatively young age range of participants. 
Together, these findings suggest that participants were reactive, rather than 
proactive, in their approach to SB and health. Participants noted that if they were 
better informed about the negative health concerns they may face in the future due 
to prolonged sitting they may be more motivated to change. This fits with results 
from Tasdemir-Ozdes and colleagues (2016) who found that those who saw future 
health-related events as important were more likely to make healthy lifestyle 
choices. Education may work as a strategy by highlighting the potential future 
negative health consequence associated with a sedentary desk job thereby 
motivating participants. 
 
A variety of strategies were provided by participants, with varying views on their 
acceptability. According to participants in this study, there is potential value in using 
technology as a platform to self-monitor SB in an effort to reduce occupational 
sitting. This is an encouraging finding as self-regulatory techniques, such as self-
monitoring, have been shown to be common features in promising SB reduction 
interventions (Gardner et al., 2015).  Another potentially useful strategy to reduce 
SB using technology that emerged was prompting users to break prolonged sitting 
bouts. Technology cues to interrupt sitting at work may be particularly useful for 
office workers as they noted they are often “lost in their work” at a desk which is 
designed for sitting. The non-conscious nature of sitting likely limits awareness of 
true sitting time (Gardner et al., 2017), and this prompt may act as a timely reminder 
to break their sitting when their focus is elsewhere.  
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Since this study was conducted three additional focus group or questionnaire based 
studies exploring the beliefs of employees and/or their managers regarding barriers, 
facilitators and strategies to reduce occupational SB have been published (McGuckin 
et al., 2017; Nooijen et al., 2018; Munir et al., 2018).  Technology was only mentioned 
as a strategy to reduce SB in one of these studies (McGuckin et al., 2017). In 
agreement with the current study, the findings from McGuckin and colleagues (2017) 
suggested that digital prompts to break SB may be a potentially feasible option. 
However, exploring participants’ perceptions on technology was not the focus of any 
of these discussions.  
 
Within the identified strategies (both technology and non-technology based) of the 
current study, there was a desire for choice and individual preference. This view has 
also been noted in other workplace health promotion studies (including SB 
reduction) (Gilson et al., 2011; Tsiga, Panagopoulou and Niakas, 2015) due to 
different office-based roles, as well as individual preferences. This suggests that a 
“one size fits all” approach may not be effective. Technology offers the ideal platform 
to overcome this hurdle as it provides opportunity to tailor and personalise the 
content of the intervention to each participant or group of participants (West and 
Michie, 2016). 
 
The participants in this study also raised some considerations regarding the use of 
technology as an intervention strategy. Participants were concerned that prompts 
may become annoying and disturbing. This concern has also been recognised by 
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Dennison and colleagues (2013) who suggested reminders and prompts may be 
considered a nuisance without genuine motivation of the user. Participants in the 
current study also highlighted the potential for activity monitoring to trigger negative 
emotional reactions such as guilt by potentially highlighting high levels of SB or low 
levels of PA. Self-monitoring technology has previously been linked to evoking 
feelings of guilt in users (Sjjklint, Constantiou and Trier, 2015) however; this feeling 
of guilt may be an enabler of motivation and willpower (Hoch and Loewenstein, 
1991). 
 
The participants in the current study also cited a potential distrust of digitally 
gathered PA/SB information if not accurate.  Sanders and colleagues (2016) suggest 
that accurate and trustworthy data are required for more potent behaviour change 
otherwise users of self-monitoring technologies may become disenfranchised. 
Results from the current study heavily stressed that a successful technology 
enhanced intervention must have low user burden, should not negatively impact 
upon their work and should provide accurate data. There were fears that if the 
intervention did not minimise these issues, it could ultimately lead to 
disengagement. These challenges are widely noted throughout the digital behaviour 
change intervention literature (Eysenbach, 2005; Dennison et al., 2013).  
 
Participants in the current study generally did not express concern regarding their 
employer collecting and having access to their activity data. This is a promising 
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finding as it has been noted elsewhere that technology users may be concerned 
about the privacy and ownership of their health data (Sanders et al., 2016). 
Another consideration for intervention developers in this area is that of using 
technology to enhance interventions. The combined use of technology to enhance 
interventions to reduce SB was not a focus of this study; however, most of the non-
technology based strategies identified to reduce SB (environmental, workday, 
educational, and team based approaches) may be enhanced with the assistance of 
technology. Technology delivered prompts to remind people to use environmental 
strategies e.g. SSWD or to prompt a standing telephone call or walking meeting may 
maximise the effectiveness of these intervention approaches. Leveraging technology 
also allows for educational elements to be disseminated digitally and social support 
systems to be incorporated into an intervention via group challenges and leader 
boards. Further exploration of the combined effects of these interventions is 
warranted. 
 
3.4.1 Strengths and Limitations of the Study.  
The strength of this study is that it provides insights into the perspectives of 
employees, employers and board-level managers regarding occupational SB and 
technology enhanced strategies to reduce SB. Their voices have been deemed critical 
in developing worksite health promotion interventions (Van Berkel et al., 2014 b).  
The study also recruited a heterogeneous sample of office workers of varying 
professional backgrounds, career levels, ages and sexes deemed to be fairly 
representativeness of a typical office-based workforce.  However, this was a 
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convenience-based sample from two cities in NI, which may compromise 
generalisability to other locations and transferability to other office-based 
workplaces. It could be argued that, by taking part in the study, the participants were 
more aware of the negative health consequences of sitting. However, the sample 
provided us with differing views on the topic, covering a range of perspectives. The 
barriers, facilitators and strategies that were generated were, at times, based on 
hypothetical cases rather than lived experience; however, these perceptions should 
be taken into account when designing interventions. The presentation given at the 
beginning of the focus group regarding the definition of SB and potential negative 
health concerns may have influenced the group discussion. It was decided that this 
was a necessary part of the study as the pilot session revealed a lack of knowledge 
on the topic, in particular, a misunderstanding between SB and physical inactivity, 
which limited discussion.  Using the TDF to structure the topic guide ensured a robust 
theoretical basis to the questioning that covered a wide range of behavioural 
influences (Atkins, 2017), however it was not used as an explicit framework to guide 
the analysis of the data. Thematic analysis was selected to allow analysis to be more 
freely guided by the data rather than the restricted TDF domains. This analytical 
approach has been used successfully in a previous theory-based, qualitative 
interview study exploring changes in PA during the retirement transition (McDonald 
et al., 2015). To ensure reliability of coding and initial data interpretation, analyses 
were carried out independently by two researchers. Although we reached our target 
number of focus groups for employees and employers, we did not reach the target 
of having at least five participants per group. There was one employee and two 
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employer focus groups with only four participants.  This may have limited the total 
range of experiences, however smaller focus groups are gaining popularity as they 
are easier to host and recruit; and may be more comfortable for participants (Krueger 
and Casey, 2015). In a workplace setting, due to staff time commitments and busy 
schedules, smaller focus groups may be more realistic and feasible to conduct. 
 
To our knowledge, this study was the first qualitative study to investigate perceptions 
of employees, employers and board members regarding the use of technology as a 
potential strategy to reduce workplace SB, in order to inform development of such 
an intervention.  These findings will assist researchers with future development of 
such interventions. The findings provide qualitative insights into the barriers, 
facilitators, potential interventions strategies and considerations that must be given 
attention when designing interventions to tackle occupational sitting. It was 
identified that above all, interventions should not impact on the primacy of work. 
Intervention designers need to consider individual preferences, as well as the 
environmental factors, the judgemental culture, productivity concerns and the 
knowledge levels of employees and employers. The diverse nature of the barriers, 
facilitators and strategies elicited from these results would suggest that interventions 
should be multifaceted in nature, incorporating a variety of behaviour change 
strategies. 
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Chapter 4 - Development of the Digital Intervention   
 4.1 Introduction 
The use of digital technology to monitor and modify health is growing in popularity, 
with the number of users increasing each year. Accenture conducted a consumer 
survey on digital health with 7905 adults across seven countries; Australia, England, 
Finland, Norway, Singapore, Spain and the US. The results showed that 75% of US 
consumers said technology is important in managing their health (Accenture, 2018 
b). Compared to 2016, consumers surveyed in England in 2018 reported that several 
technologies have become more important to managing their health, including 
mobile device usage (up from 37 to 48%), and wearable usage (up from 22 to 31%) 
(Accenture, 2018 a). These figures are similar to the combined figures across the 
seven countries where the use of mobile devices has risen (up from 33 to 48 percent) 
and wearable usage also rose (up from 21 to 33%) (Accenture, 2018 b).  
 
Evidence to support digital technologies as intervention tools to improve health 
behaviours (McIntosh et al., 2017; Oosterveen et al., 2017) and reduce SB is 
encouraging (Direito et al., 2016; Stephenson et al., 2017) however research relating 
to how these digital tools can be harnessed to reduce SB is still in its infancy. The 
systematic review and meta-analysis presented in Chapter 2, suggest that SB 
reduction interventions using computer, mobile and wearable technology have 
potential to reduce SB over the whole day and during working hours (Stephenson et 
al., 2017). Moreover, the qualitative results from focus groups and interviews with 
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office employees and employers presented in Chapter 3, suggest that technology is 
a potentially suitable platform to deliver occupational SB reduction interventions. 
There are many features of digital behaviour change interventions that make them 
potentially effective (West and Michie, 2016). They can broaden the reach and scale 
of behaviour change interventions, be highly personalised and deliver information in 
a way that is engaging and rewarding (Lathia et al., 2013; West and Michie, 2016).  
Research also suggests that technology based interventions can be cost effective and 
less labour intensive than face to face interventions (Cucciare and Weingardt, 2010; 
Kruskowski et al., 2011; West and Michie, 2016; Iribarren et al., 2017).  
 
Recent recommendations on the prevention and management of NCDs highlight the 
need for research focused on behaviour change as the core component (Matheson 
et al., 2013).  The importance of behaviour change theories in digital technologies 
has also been stressed (West and Michie, 2016). Research suggests that internet 
based interventions developed with more extensive use of theory are associated 
with larger effect sizes than those without (Webb et al., 2010).  Despite the clear 
recommendations for use of theory, it appears that many digital interventions lack a 
theoretical basis to change health behaviour (Bastawrous and Armstrong, 2013; 
Pagoto et al., 2013; Middelweerd et al., 2014; Watkins and Xie, 2014).  
 
There is a need for the rigorous development and evaluation of new, theory-
supported, technology-based interventions to reduce occupational SB. However, 
reporting on the development steps used in creating health-related digital 
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technology is limited (Kirwan et al., 2010). The process of developing effective digital 
interventions requires numerous decisions that integrate behavioural theory, user 
testing, and technical and practical feasibility considerations (Mummah et al., 2016 
a; Simons et al., 2018). The BCW as discussed in detail in Chapter 1, provides a 
structured, theoretical framework for designing behaviour change interventions and 
strategies (Atkins and Michie, 2015). The model has been successfully applied as a 
framework to develop digital health behaviour change interventions (Fulton et al., 
2016; Tombor et al., 2016). 
 
 High dropout rates are a typical feature of digital intervention trials to change 
behaviour, perhaps due to the lack of supervision and direct face to face contact with 
the researchers (Eysenbach, 2005.).  A digital tool is likely to be rejected if it is not 
perceived as creating any user benefit or if it has usability problems (Eysenbach, 
2005). To promote engagement with digital interventions, a “user-centred” approach 
is essential (Michie et al., 2017). User-centred design (UCD) is an iterative design 
process in which designers involving users throughout the design process (The 
Interaction Design Foundation, 2018). This ensures that interventions are responsive 
to users’ needs and preferences, and are designed “from the ground-up” rather than 
based on developers’ preconceptions or rigid procurement briefs (Pagliari, 2007; 
Michie et al., 2017). 
 
The aim of this chapter is to describe the design, development and usability 
evaluation of a digital intervention to reduce occupational SB. For the purposes of 
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this chapter the word “intervention” refers to the digital element developed in this 
chapter and not the full multicomponent intervention which is described in Chapter 
5. 
 
 4.2 Methods 
The development process reported in this paper involved the steps presented in 
Figure 4-1 and were carried out between June and August 2017. 
 
Figure 4-1 Steps involved in the development process 
 
 
 
 
 
Step 7: Characterisation of the resulting app
Step 6: “Think-aloud” usability testing
Step 5: Designing a prototype intervention
Step 4: Selecting intervention components and 
BCTs
Step 3: Selecting mode of delivery
Step 2: Understanding the behaviour and what 
needs to change
Step 1: Identifying theoretical basis
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The process was managed by a collaborative planning and design team including; 
behaviour change researchers, SB/PA experts, computer scientists and target end 
users. These interdisciplinary collaborations are vital for achieving sustainable 
growth in the field of digital health (Becker et al., 2014). The process was iterative 
and involved regular development team meetings, repeated reviews and multiple 
discussions to resolve issues as they arose.  
 
 4.2.1 Step 1 Identifying the Theoretical Basis 
The BCW and BCTs were used to guide the process and form a basis for selecting the 
intervention components. It was chosen to promote a systematic and comprehensive 
analysis of the available options using behaviour change theory and the available 
evidence (West and Michie, 2015). The key benefit of using this framework was to 
allow the designers to be comprehensive in considering all options, to intervene, and 
then to systematically select those that are most promising for the context (Atkins 
and Michie, 2015).  
 
 4.2.2. Step 2 Understand the Behaviour and What Needs to Change 
This step involved defining the problem in behavioural terms, being specific about 
the population involved in the behaviour, clarifying the behaviour itself and 
identifying the needs of the target population in order to change the behaviour 
(Michie et al., 2014). Prolonged occupational SB was established as the problem to 
be addressed due to the negative health consequences associated with prolonged 
sitting (Van Uffelen et al., 2010; De Rezende et al., 2014). Reducing total time spent 
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in SB at work was therefore established as the primary target behaviour of the 
intervention, achieved through reductions in time spent sitting, number of prolonged 
sitting bouts, increases in interruptions to sitting and transitions from sitting to 
standing. Individual desk-based office workers were identified as the target 
population.  
 
The needs of the target population were identified in Chapter 3. Determinants 
important to employees, employers and company board members were noted. 
Practical barriers and facilitators to reducing SB at work were used to frame the 
intervention and guide the proposed approaches and content. Specifically, the 
development process focused on a personalised approach, minimising impact on 
work tasks, highlighting opportunities to break SB during the work day so as not to 
compromise productivity, educating employees regarding the negative health 
consequences associated with prolonged SB. Their preferences for digital 
interventions with low user burden, delivered in a personalised, accurate and non-
patronising fashion were also considered. 
 
 4.2.3 Step 3 Selecting Mode of Delivery 
Consensus workshops were held with the research team (AS,JM, CN, MGC, MM, 
SMcD) to amalgamate and discuss findings of Chapter 2 and Chapter 3, gain expert 
opinions and draw upon evidence from existing literature. The findings were subject 
to analysis using the COM-B model and progressed to the selection of intervention 
functions, as outlined by the BCW framework. Brainstorming sessions were held with 
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members of the design team to define the requirements of the technology supported 
intervention. The APEASE criteria (Acceptability, Practicability, Effectiveness and 
cost-effectiveness, Affordability, Safety/side-effects, Equity) was used when making 
decisions about which technology strategy would be most appropriate (Michie et al., 
2014).  
 
During the qualitative work (Chapter 3), digital reminders/prompts and PA/SB 
monitoring were identified as possible intervention strategies. The research team 
considered available technologies that could be used to do this in the workplace. 
Websites and computer based prompts were not selected as they were not portable. 
Portability was deemed to be an important factor as a portable platform allowed 
users to interact with the intervention when they were away from their desk e.g. off 
site or in a meeting. It has been reported that the most promising interventions tend 
to target SB instead of PA (Gardner et al., 2015; Martin et al., 2015). PA monitors 
such as Fitbit wearable activity trackers (Fitbit Inc. US) were not used as the design 
team wanted to focus on SB and not PA or inactivity. These monitors usually contain 
an accelerometer which can measure PA and/or step counts but may not accurately 
capture SB and often use low activity counts per minute to imply SB (Tudor-Locke, 
Camhi and Troiano, 2012). A recent scoping review of devices for self-monitoring 
sedentary time highlighted there were only a small number of devices capable of 
providing SB feedback, none of which were originally designed to measure SB 
(Sanders et al., 2016). Research grade inclinometers are available which can record 
SB (ActivPALTM), however these are designed for research purposes, lack a user-
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friendly interface, and are not appropriate for everyday consumer use. This highlights 
a need for the development of tools to specifically measure and feedback on SB in 
real-time, as echoed by Sanders and colleagues (2016). 
The research team concluded that a smartphone app that allows individuals to 
monitor their SB by self-report would overcome the device-based measurement 
issues mentioned above. Mobile phones are ubiquitous, portable, small and light 
(Boschen and Casey, 2008). In addition, mobile apps to reduce SB were deemed 
potentially acceptable from the qualitative work in Chapter 3. The research team also 
had expertise in app development; therefore a smartphone app was the chosen 
technology strategy. 
 
The use of app interventions to reduce SB is in its infancy, but findings appear 
promising. Results of the systematic review (Chapter 2) showed that only one RCT 
used a mobile app as an optional part of a successful intervention to reduce SB. 
Additional literature searching identified a small number of studies (non RCT) that 
had delivered SB reduction interventions showing successful reductions in SB  via 
apps (Bond et al., 2014; King et al., 2016). However, the main focus in both these 
studies was to encourage participants to engage in PA, rather than to specifically 
reduce their SB.  
 
 4.2.4 Step 4 Selecting Intervention Components and BCTs 
Out of a possible nine intervention functions within the BCW, the team identified five 
which were suitable to be incorporated into app components to reduce SB.  These 
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were: Education, Persuasion, Enablement, Training and Environmental Restructuring 
(Table 4-1). 
 
The selection of these intervention functions for inclusion in the app components 
was determined by: 
 
1. The results from the systematic review (Chapter 2) and qualitative work (Chapter 
3), 
2. A review of existing apps to reduce SB and other behavioural domains available 
for download on the Apple app store, 
3. An expert discussion and consensus-building exercise on “best bets” was 
conducted at the consensus workshops described in step 3. Decisions were informed 
by knowledge of the all the experts on the design team and current evidence, 
4. Expert advice on function feasibility in terms of computer programming. 
 
The culmination of these stages resulted in an app consisting of 4 key components: 
1. Self-reporting and feedback 
2. Prompts to break sitting 
3. Goal Setting and monitoring  
4. Educational Facts and Tips 
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Table 4-1 App components aligned to the BCW  
Component COM-B Intervention 
Function  
BCTs 
Self-reporting and 
feedback 
 
Psychological 
Capability 
Reflective 
Motivation 
 
 
Reflective 
Motivation 
Automatic 
Motivation 
 
Psychological 
Capability 
Reflective 
Motivation 
Education 
 
 
 
 
 
Persuasion 
 
 
Enablement 
2.2. Feedback on 
behaviour 
2.3. Self-
monitoring of 
behaviour 
 
2.2. Feedback on 
behaviour 
 
2.3. Self-
monitoring of 
behaviour 
 
Goal Setting 
 
Reflective 
Motivation 
Automatic 
Motivation 
 
Reflective 
Motivation 
Persuasion 
 
 
Enablement 
1.1. Goal setting 
(behaviour) 
Prompts to break 
sitting 
 
Automatic 
Motivation 
Physical 
Opportunity 
 
Psychological 
Capability 
Environmental 
restructuring 
 
Enablement 
7.1. Prompts/cues 
 
 
7.1. Prompts/cues 
Educational facts 
and tips  
Psychological 
Capability 
Reflective 
Motivation 
 
Physical Capability 
Psychological 
Capability 
Physical 
Opportunity 
Automatic 
Motivation 
 
Education 
 
 
 
Training 
 
 
 
 
 
 
 
 
 
5.1. Information 
about health 
consequences 
 
4.1. Instruction on 
how to perform the 
behaviour 
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Reflective 
Motivation 
Automatic 
Motivation 
 
 
Physical 
Opportunity 
Automatic 
Motivation 
Social Opportunity 
 
 
 
 
 
 
Providing the app Automatic 
Motivation 
Physical 
Opportunity 
Social Opportunity 
Environmental 
restructuring 
12.5 Adding objects 
to the environment 
 
1. Self-reporting and feedback  
This was deemed to be the key component of the intervention. It was selected based 
on expert discussion of the published literature and results of the qualitative study 
(Chapter 3), that suggested monitoring SB using technology could be a potentially 
suitable strategy.  As was shown in a similar community based “sit-less” intervention 
using a digital activity tracker, feedback on percentage time spent sedentary was the 
most important factor in supporting behaviour change (Martin et al., 2017). 
Furthermore, a recent systematic review exploring interventions with potential to 
reduce sedentary time in adults recommended that new interventions should be 
developed around technologies that allow people to monitor their SB (Martin et al., 
2015). 
 
The BCTs selected to be used within this app feature were “self-monitoring of 
behaviour” and “feedback on behaviour”.  Self-monitoring has been shown to be a 
particularly promising BCT in interventions to reduce SB (Gardner et al., 2015). 
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Personalised feedback has also been shown to be effective in digital weight loss 
interventions and has been suggested as an effective component within technology-
based behaviour change interventions (Sherrington et al., 2016).  
 
The concept of self-monitoring is comprised of two major attributes: (1) awareness 
of bodily symptoms, sensations, daily activities, and cognitive processes and (2) 
measurements, recordings, or observations that inform cognition and provide 
information action (Wilde and Garvin 2007). Self-monitoring can make the 
monitored activities more salient to the user (Klasnja, Consolvo and Pratt, 2011). 
Feedback allows the rate of progress toward a goal to be determined and augments 
the effects of self-monitoring (Crane, 2017).  
 
Self-monitoring and feedback was also selected as a key feature because it allows the 
intervention to be tailored to the individual.  Tailoring interventions is crucial as 
people tend to stop using technologies that do not correspond with their daily lives 
(Van Gemert-Pijnen et al., 2011). Hence, tailoring to the user’s needs and preferences 
can improve engagement (Michie et al., 2017).  
 
2. Prompts to break sitting 
This was selected as an app feature as periodic prompts have been shown to yield 
positive results in health behaviour interventions to encourage and maintain 
behaviour change (De Leon, Fuentes and Cohen, 2014). 
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The specific BCT included in this section was “prompts and cues”. This BCT was 
selected as it was identified in an intervention description where digital prompts to 
break sitting were shown to be superior to education alone in reducing occupational 
SB (Evans et al., 2012). 
 
3. Goal setting and monitoring  
Goal setting was added to the intervention components based on the 
recommendation of its use in behaviour change interventions by the National 
Institute for Health and Care Excellence (NICE, 2014).  It was also selected due to its 
current evidence base in behaviour change interventions. Having a goal serves as a 
directive and energising function, and can positively affect persistence and action 
(Locke and Latham, 2002). Results from a recent meta-analysis (Harkin et al., 2016) 
also suggest that monitoring goals is an effective self-regulation strategy. 
 
“Goal setting (behaviour)” was included as the main BCT for this intervention 
component. This was selected as it was identified as one of the most common BCTs 
in recent systematic reviews (Chapter 2 and Gardner et al. (2015)).  
 
4. Educational facts and tips 
The inclusion of educational facts and tips for this intervention component was 
mainly due to the qualitative results of Chapter 3, which identified a lack of 
knowledge amongst employees around the negative health issues related to 
prolonged SB. It cannot be assumed that all members of the general public are aware 
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that sitting could be detrimental to their health, as it is still is an emerging area of 
research (O’Dolan et al., 2018). It was also identified in a systematic review by 
Gardner and colleagues (2015), that surprisingly few SB reduction interventions seek 
to motivate participants through information provision or education. The same 
review also reported that interventions based on environmental restructuring, 
persuasion, or education were most promising. 
 
The facts and tips were designed upon the basis of two BCTs “instruction on how to 
perform the behaviour” and “information about health consequences” to give health 
advice and tips to encourage less SB at work. Both of these BCTs have been identified 
as promising in reducing SB (Gardner et al., 2015). Although content of some of the 
educational tips which were selected randomly from a cluster of 50 may contain 
other BCTs, it was not the main focus of this intervention component. For example, 
some tips suggest restructuring office layout to facilitate a reduction in SB. This could 
be coded as “Restructuring the physical environment” as advice is given to change 
the physical environment. 
 
 4.2.5 Step 5 Designing a Prototype Intervention 
Once the intervention content and BCTs were identified, potential versions of an app 
were discussed amongst the team. A “white boarding” ideation session was held and 
from that, wireframes were drawn up. These sketches presented a schematic of the 
main content and a basic design structure. An intervention specification document 
detailing the design brief was drawn up by the team which was then used to create 
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a high fidelity functional prototype. The app was constructed by MGC using the 
Xamarin cross platform development tool (Microsoft Corporation, CA, US).  
 
Apps that make better use of app design and technology may improve retention 
(Zhao, Freeman and Li, 2016). Therefore, the design strategy focused around a simple 
interface, with easy navigation, comprehensible displays, user friendly language and 
low text content. The app was designed based on principles from Usability Heuristics 
for User Interface Design (Nielson, 1995), Eight Golden Rules of Interface Design 
(Shneiderman, 2014) and Human Interface Guidelines (Apple, 2018). Briefly these 
principles suggest that the app should: 
• Use consistent and familiar terminology 
• Offer informative feedback 
• Keep displays simple and minimalistic 
• Be visually appealing 
• Provide clear engaging feedback 
 
As the intervention relies heavily on self-reporting of SB, it was important that data 
entry was simple. A survey of health app use among US mobile phone owners 
showed that approximately half of app users stopped using the app, with high data 
entry burden mentioned as one of the primary reasons (Krebs and Duncan, 2015). 
Data entry was achieved by moving a fixed-width slider across the screen until the 
desired value was presented. We based the data entry methods on a previous study 
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which implemented the same data entry mechanism with success (Hartin et al., 
2016). 
 
To further promote engagement, the prompts to break sitting were designed to be 
non-punitive or didactic as this can affect the user experience (Dennison et al., 2013). 
The use of push notifications was also used to increase user engagement. These were 
used to remind the user to engage with the app and once interacted with, provided 
a quick “shortcut” to the apps self-monitoring section, lessening user burden. 
Functional prototypes were tested iteratively “in house” during development for 
platform stability and bugs, and were amended as required.  
  
 4.2.6 Step 6. “Think-aloud” Usability Testing 
Usability is one of the main barriers to the adoption of mobile health systems, 
(Zapata et al., 2015), particularly smartphones, whose small displays present 
particular usability challenges (Holzinger and Errath, 2007). Therefore, evaluating 
usability was an important phase of the development process. “Think-aloud” is a 
research method in which participants speak aloud any words in their mind as they 
complete a task, or recall thoughts immediately following completion of that task 
(Charters, 2003; Eccles and Arsal, 2017). It can be of high value in evaluating a 
system's design on usability flaws and is therefore frequently used to gather 
information about a system's usability with potential end users (Jaspers, 2009). It can 
reveal how intervention techniques are interpreted by the intended recipients, help 
to ensure the language used is understandable and give insight into what users think 
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of the graphic design, navigation and functionality (Davies, 2016; Crane, 2017). It is 
an industry standard approach in software development (White et al., 2016), and has 
been used in similar studies to assess usability in the development of digital 
interventions (Davies, 2016; Bradbury et al., 2018).  
 
In order to assess the usability of the app developed in this chapter, a “think-aloud” 
analysis was undertaken (Ericsson and Simon, 1980). Ethical approval was obtained 
from Ulster University School of Sport research ethics filter committee (Appendix N). 
A convenience sample of five desk-based office workers (100% Female) was selected. 
Participants were given participant information sheets and gave written informed 
consent before the study commenced (Appendix O and P). All sessions were one-on-
one and conducted face-to-face by AS. These took place in a private space within 
Ulster University in September 2017, and each session lasted 20 to 26 minutes.   
 
Participants were given a time compressed version of the functional app prototype, 
whereby one hour was compressed to two minutes. This was to represent a 
compressed 8-hour work day, as it was not feasible to test the app over the entire 
course of a workday. The participants were requested to continue with their work 
tasks and to interact with the app as prompted (at two minute intervals). Participants 
were requested to verbalise what they were thinking about, looking at, doing, and 
feeling throughout the process of engaging with the app. After the compressed work 
day ended, participants were asked to provide information on how they liked the 
112 
app, difficulties encountered and suggestions for improvement. The exact questions 
are available in Appendix Q.   
 
The interviews were audio recorded, transcribed verbatim and analysed with 
thematic analysis (Braun and Clarke, 2006). This method has been used previously to 
analyse usability studies of smartphone apps (Lyles et al., 2011; Dennison et al., 
2013). The thematic analysis procedure used here was the same as the process used 
for analysing the focus group and interview data in Chapter 3, where it was discussed 
in detail. Briefly, the transcripts were read multiple times to familiarise content. 
Codes were applied to the data set. These codes were then used to devise an initial 
set of themes which were revised iteratively before producing a final thematic 
framework. Two major themes emerged from the data; (1) app design and (2) 
content. These were both considered important elements influencing usability.  
 
Design: The app design theme reflected participants’ need for simple data entry 
systems which did not distract the user from their work. Most participants deemed 
the slider mechanism as a simple and efficient method of data entry, although one 
participant mentioned slight trouble with the touch screen when attempting to use 
the slider. The design of the prompts, their delivery and the repeated need for data 
entry were flagged by participants as potentially disruptive when workload was high. 
Participants reported that the app was easy to operate, and they valued the quick 
and intuitive navigation afforded by the app. The visual feedback graphs and goal 
setting displays were welcomed by users, however, most participants had issues 
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interpreting the information due to the units not being displayed on the graphs and 
an inadequate explanation of the goal setting display. 
 
Content: The content of the app was generally seen as useful, educational and 
informative. One participant felt the app unsuitable for her at work as she preferred 
to sit whilst at work. The other participants found the content to be thought 
provoking and motivating. Participants generally liked how the app was not overly 
complicated and did not have an excessive amount of features. The low app content 
was praised by users as they felt too much content may be distracting and would 
overwhelm them with choice. 
  
 Overall, participants were very positive about the app. They generally felt that the 
app was well designed and that the content was relevant. Participants expressed 
positive interest in the app. 
“It’s a nice wee app to use, it’s very easy, it’s good”.  Participant 1 
 
They used and understood the app without major issues; although some participants 
were unsure about exactly what they should do when they were prompted to reduce 
SB and how long they should reduce their SB for. 
 
Participants had suggestions to improve the overall user experience. The visual 
display of feedback charts could be improved by adding units to the chart. They 
suggested a short description of how the goal setting feature worked and what the 
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display represented would be beneficial. It was noted that the prompts to log sitting 
were very frequent which was “annoying”. This was later identified as a bug in the 
system; when users were entering the data another prompt to enter data was sent 
to the phone.  
 
Based on these findings, the interface of the app was adapted and a number of 
modifications were made to correct errors.  Units (minutes per day) were added to 
the feedback chart and a description of the goal setting feature was added.  The new 
version of the app went through thorough “in house” testing by the research team 
before releasing a final version.  
 
The issue noted by one user where the slider was difficult to slide across the screen 
was not fixed as the slider feature was generally well liked by the other participants. 
The issue whereby users were unsure how long to break sitting by and what exactly 
to do with their time was also not dealt with in app amendments.  This was because 
the design team did not want to impose tight rules on how to change behaviour and 
instead wanted users to be free to make their own SB reduction choices.  
 
 4.2.7 Step 7. Characterisation of the Resulting App. 
The research team named the app “Worktivity”, a portmanteau of the words “work” 
and “activity”. The core component of the mobile app was self-monitoring and 
feedback of SB at work.  This was complemented by additional features focusing on 
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goal setting, prompts to break sitting and educational facts and tips. Screenshots of 
these features are available in Figure 4-2. 
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Description of how the app works 
The app allows users to report their sitting each hour at work by responding to a prompt 
reminder every 60 minutes.  The app prompts the user to self-monitor sitting time at 
work by asking “how much time have you spent sitting in the last hour?”, each hour over 
the eight-hour work day.  The first prompt to self-report appears after the first hour of 
work each day (e.g. 10.00am) and the last self-monitoring prompt occurs just as they are 
scheduled to leave work (e.g. 5.00pm). Data entry takes place in the form of a user-
friendly horizontal “slider” and participants respond to the question by moving the slider 
to the number of minutes they reported to have spent sitting in the last hour. After five 
minutes, if no response is entered, a reminder is delivered. Based upon the results of the 
personalised goal set by the user (discussed below) and their self-monitoring input, if 
their sitting time is too high, a prompt appears on the screen with advice to break their 
sitting. This prompt is in the form of a visual screen prompt, vibration and an auditory 
alarm.  Participants can set the phone to their preference of alert but were advised to 
keep the device’s default auditory and vibratory prompts activated.  
The app also provides a feedback progress report with graphical displays of time spent 
sitting and time spent in activity each day. These reports are based on the self-reported 
data entry.  Users can access this feedback at any time and it is possible for users to view 
the data historically from each day the app was used in the past. 
The apps goal setting feature allows users to set goals to reduce SB at work. The goal 
chosen reflects how much time each day the user wishes to reduce their SB by. The app 
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then calculates how much time the user must spend not sitting each hour of the work 
day, in order to meet their goal. For example, if a participant sets a 2 hour (120 min 
reduction) per day “sit-less” goal, the app calculated how much time they need to reduce 
their sitting by each hour over an 8 hour working day (120/8=15). This means that a 
participant has to spend at least 15 minutes of each hour standing or moving. Therefore, 
if the user reports 45 minutes or more of sitting each hour they receive an automated 
message to stand and/or move. The progress made toward reaching their goal each day 
is displayed in the form of a goal visualisation section. This allows users to check if they 
had met their “sit-less” goals. Five stars are presented on the screen, as recommended 
by Hartin and colleagues (2016) as a variant of a points-earning system. The use of a 
familiar five star rating system is also in keeping with the guidelines for optimising user 
interface design (Nielson, 1995; Shneiderman, 2014; Apple, 2018). The stars are 
designed to encourage behaviour change (Hartin et al., 2016). As the user meets their 
hourly goals the stars change from white to blue to represent how often they meet their 
goal each day i.e. if four of eight hourly goals are met, 2.5 stars are shaded blue. All 
recorded values in the logs are normalised to within a range of 0-5 in relation to the goal 
(Hartin et al., 2016); i.e. if a user meets every hourly goal over an eight hour work day, 
five stars are  presented, however, if a user meets four of eight hourly goals, 2.5 stars 
are  presented.  
 
All participants received an educational fact and tip at the end of each day when they 
enter their last data entry report for that day. These included a visual graphic with a 
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snippet of health education advice and a practical tip to reduce their SB at work 
(Appendix R).  
 
4.3 Discussion 
“Worktivity” is a novel, theory based, and user informed mobile app intervention 
designed to reduce occupational SB. Its development was inspired by the growing health 
concerns regarding prolonged sitting in office workers (Van Uffelen et al., 2010;) De 
Rezende et al., 2014), the potential for technology to intervene (Stephenson et al., 
2017), plus the lack of existing theoretically based app interventions (Bastawrous and 
Armstrong, 2013; Pagoto et al., 2013; Middelweerd et al., 2014; Watkins and Xie, 2014), 
specifically targeting SB reduction.  
 
“Worktivity”’s step by step development and refinement draws on findings from 
previous chapters, wider evidence, behaviour change theory and user-centred design, in 
order to address the issues mentioned above. This formative and iterative development 
process ensured the content and format of “Worktivity” was developed to meet the 
needs of end users. It also allowed for issues of acceptability and credibility to be ironed 
out prior to its widespread implementation, thus ensuring the best chance of developing 
new and effective tools to improve health (Whittaker et al., 2012; Davies, 2016; Simons 
et al., 2018). 
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 Worktivity is centred on the key component of self-monitoring SB. The data obtained 
from this is then used to deliver individually tailored behavioural prompts and feedback 
to office staff to modify SB in real-time. Educational facts and tips were also a feature of 
the app. These components were selected based upon user preference and theoretical 
underpinning. Education and self-monitoring have been used successfully in other app 
based interventions to bring about successful behaviour change  
 
Self-monitoring has successfully been used as part of app based interventions targeting 
a number of health behaviours including drug and alcohol use (Aharonovich et al., 2017), 
diabetes prevention in at risk adults (Fukuoka et al., 2015), weight loss and vegetable 
consumption (Mummah et al., 2016 b).  Educational features have also been successfully 
incorporated into apps, positively targeting health behaviours such as smoking 
cessation, sun exposure and lifestyle factors associated with stress urinary incontinence 
(Buller et al., 2013; Asklund et al., 2016; BinDhim, McGeechan and Trevena, 2018).  
 
It is important that apps developed for research purposes match the usability and 
sophistication that users expect from other “real-world” apps (White et al., 2016). Based 
on the findings of the “think-aloud” interviews, “Worktivity” was generally deemed to 
be a well-accepted tool and users were positive about the app features. Usability is one 
of the main barriers to the adoption of mobile health systems, (Zapata et al., 2015).  This 
is particularly important for “Worktivity” as a digital tool will likely be rejected if it is not 
perceived as creating any user benefit or if it has usability problems (Eysenbach, 2005). 
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It has also been suggested that app usability is closely related to engagement, whereby 
positive experiences of usability can entice users to engage more with the app (Milward 
et al., 2017). 
 
Amongst the strengths of this work is the collaborative design team involved. Efficient, 
relationships between a multidisciplinary team including behavioural scientists and 
computer scientists is recognised as being essential for the success of a digital behaviour 
change project (West and Michie, 2016). This work also includes a detailed report of the 
intervention development process, usability evaluations and an in-depth description of 
the final intervention components. There has been a call for intervention developers to 
publish processes and outcomes from their development of digital interventions 
(Whittaker et al., 2012). Sharing these processes will provide  design teams with an 
enhanced grounding of how to use technology to better engage populations in adopting 
and maintaining health behaviours (Kirwan et al., 2010) and allows for continued 
learning to improve the quality of interventions (Whittaker et al., 2012). Therefore, the 
development processes used to design “Worktivity” may be useful to other digital 
behaviour change researchers. 
 
A limitation of the usability study concerns the representativeness of the sample. The 
purposive recruitment method used meant the sample lacked heterogeneity. The 
sample was small (n=5), however, “think-aloud” studies can be performed with small 
numbers of participants. It has been noted that after five test subjects 77-85% of 
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problems can be detected (Nielsen, 1994). It has also been suggested that some 
participants may find it difficult to generate “think-aloud” interviews while carrying out 
a new task or a task that involves a lot of cognitive processing (Branch et al.,2000), 
however to overcome this the participants were asked after using the app for any 
comments and suggestions to improve the app. Another limitation to this study is that 
the “think aloud” analysis was undertaken with a compressed version of the “Worktivity” 
app and not the full working version. Additionally, the app’s key component is hinged 
around self-monitoring of occupational SB; this input may be subject to recall bias and, 
moreover, will only be available at the times that users volunteer them (Lathia et al., 
2013). In an attempt to address this, “Worktivity” delivers a reminder to log sitting if a 
log is not completed. To address recall bias, the users are only asked to recall on their 
sitting over the last 60 minutes, which was deemed by the research team to be an 
appropriate time frame for accurate recall. 
 
In conclusion, the development of “Worktivity” was informed by a systematic 
application of behaviour change theory, scientific evidence, end user and stakeholder 
input, computer science and expert consensus. These processes follow a best practice 
approach to app development (White et al., 2016). The resulting app is a theory-driven, 
user-informed mobile app that provides behavioural support to office workers to reduce 
SB, incorporating carefully considered strategies to increase user engagement.  
 
124 
To our knowledge, “Worktivity” is the first app that was specifically designed for office 
workers to reduce their SB by delivering tailored feedback on SB and not inactivity, in an 
almost real time manner.  This research also adds to the literature by describing the 
rigorous design and development of methodology which may prove useful to other 
digital behaviour change intervention developers. The feasibility of using the 
“Worktivity” app as part of an intervention to reduce occupational sitting will be 
discussed in the next chapter. 
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Chapter 5 - The feasibility of a mobile app based intervention to reduce 
occupational sitting, delivered with and without access to sit-stand work 
desks 
 5.1 Introduction 
Office work generally consists of high amounts of sitting and as discussed in Chapter 1, 
sedentary activities have been shown to compromise up to 82% of time at work in 
industrialised countries (Parry and Straker, 2013). These high levels of SB are exposing 
workers to the associated negative health risks (Van Uffelen et al., 2010). Therefore, 
sedentary work has now become an emergent workplace health and safety issue 
(Straker et al., 2016), and employers are expressing interest in exploring options to 
address this issue (Chapter 3). Due to the sedentary nature of desk-based office work, 
the workplace is seen as an appropriate environment in which to target interventions to 
change SB (Clemes et al., 2014; Kazi et al., 2014).  
 
There has been a growing interest in identifying ways to reduce occupational sedentary 
time and promote breaks in sitting (Mantzari et al., 2016). It has been suggested that 
interventions to reduce SB at work including environmental restructuring may be most 
promising (Gardner et al. 2015). Specifically, there is evidence to support and 
recommendations for the use of SSWDs used in conjunction with other behavioural 
intervention approaches such as management support, health coaching, goal setting, 
self-monitoring, use of prompts and problem solving, workplace policy changes, and 
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informational components (O’Connell et al., 2015; Chu et al., 2016; Gardner et al. 2017; 
Munir et al., 2018; Shrestha et al., 2018). Combining SSWD with motivational behaviour 
change strategies may provide the environmental opportunity necessary to undertake 
desk work while standing, and the motivation and capability to displace sitting with 
standing (Gardner et al., 2017). Results from two systematic reviews and meta-analyses 
suggest interventions using SSWD, either alone or in combination with other behavioural 
strategies appear to be effective in reducing workplace sitting ranging from 
88.8 min/workday (Chu et al., 2016) to 100 min/workday (Shrestha et al., 2018).  
 
Another promising approach is the use of mobile phone apps. It is estimated that by 
2019, 67.1% of the global population will use a mobile phone (Statista, 2018). As mobile 
phones proliferate throughout society, so too does the opportunity to leverage these 
devices to influence health behaviour (Lathia et al., 2013). In 2017, there were 325,000 
mobile health apps available for download (Research2guidance, 2017). While data 
supporting app efficacy across a variety of health behaviours is emerging (Bastawrous 
and Armstrong, 2013), there has been little evaluation of app-based interventions in 
relation to SB in the occupational setting. Previous research has reported that mobile 
interventions can be successful in reducing SB (Bond et al., 2014; King et al., 2016; 
Arroggi et al., 2017). These studies have been conducted in overweight/obese 
individuals (Bond et al., 2014), underactive midlife and older adults (King et al., 2016) 
and healthy sedentary adults (Arroggi et al., 2017). None of these app interventions were 
specifically targeting occupational SB. A Cochrane systematic review and meta-analysis 
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exploring workplace interventions for reducing sitting at work, further highlights the 
dearth of evidence in this area (Shrestha et al., 2016; Shrestha et al., 2018).  
 
Concerns have been noted that workplace health interventions may distract workers 
from their day-to-day duties, negatively impacting productivity (Goetzel and 
Ozminkowski, 2008; Gilson et al., 2011; Gilson et al., 2012, Hadgraft et al., 2016 b) and 
therefore unlikely to be supported by employers. Pedersen et al. (2009) suggest that 
although health may be important for the employee, employers can be more interested 
in work productivity. As detailed in the qualitative chapter (Chapter 3), potential threats 
to productivity posed by workplace interventions is a concern to both employees and 
employers. Participants from the qualitative work (Chapter 3) mentioned concerns that 
their mood may be affected, with some concerned a mobile app intervention may 
impact mood by increasing feelings of stress, frustration and guilt. It has been noted that 
there is a dearth of evidence relating to the impact of SB reduction interventions on 
productivity and mood related outcomes (Mackenzie et al., 2015). 
 
There remains a paucity of evidence exploring how mobile app interventions can be used 
to reduce SB in office workers and how an app’s behaviour change potential can be 
supplemented by the introduction of SSWD. There is a lack of strong evidence available 
on the direct influence of workplace sitting on productivity (Healy et al., 2012).  In order 
to advance the knowledge in this area further high quality RCTs are required. However, 
for novel pieces of technology such as the app ““Worktivity”” described in Chapter 4, 
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feasibility trials are more valuable than efficacy only trials. They allow for a deeper 
understanding of how and why a system is used, ultimately advancing the ability to 
develop systems effectively for behaviour change (Klasnja, Consolvo and Pratt, 2011). 
Outcome focused studies dominate this research area (Hall et al., 2015) and preliminary 
evaluation has been largely overlooked in the development and testing of sitting-
reduction interventions to date (Gardner et al., 2017). Developing effective sedentary 
reduction interventions depends on understanding both what works in changing SB and 
why (Gardner et al. 2015). A process evaluation can assist with this, to explain 
discrepancies between expected and observed outcomes, to understand how context 
influences outcomes, and to provide insights to aid implementation (Craig et al., 2008). 
 
 5.1.1 Aims and Objectives 
The aim of this study was to assess the feasibility of a mobile app intervention to 
promote sitting time reductions in office workers tested over an 8 week intervention 
period, with or without SSWD, relative to a comparison condition.  
 
This consisted of three primary objectives  
1. To conduct a process evaluation of recruitment procedures and how 
interventions were delivered and received, 
2. To conduct a preliminary evaluation of responses to the interventions/control 
conditions in terms of sitting time, productivity and mood, 
3. To assess the feasibility of data collection procedures and outcome measures. 
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A secondary objective was to  
1) To explore the incidence of adverse events and technical issues. 
 
 5.2 Methods  
This was a three-arm cluster-randomised controlled feasibility study with process 
evaluation. Ethical approval was granted by Ulster University’s School of Sport Ethics 
Filter Committee (Appendix N). As this was a feasibility trial, no formal sample size 
calculation was carried out. The target sample size was determined by other feasibility 
studies with similar aims (Kozey-Keadle et al., 2012; Martin et al., 2017). It was also 
based upon resource considerations. The research team had access to a limited amount 
of mobile phones and SSWD. It was agreed that a total of three sites with 20 participants 
per site (total n=60) was adequate.  
 
 5.2.1 Recruitment 
Recruitment began in July 2017 and ended in September 2017. Email invitations were 
sent to managers in companies with desk-based office workers, informing them of the 
study and inviting them to participate. Details on the aims of the study and measurement 
procedures, an outline of the participant’s involvement and the potential benefits of 
participating in the study were provided. When a manager responded to the email 
expressing interest in the study, further information was provided via email/phone. For 
those remaining interested, a worksite visit was arranged. At this visit, a researcher (AS) 
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met with the corresponding manager(s) and delivered a presentation via PowerPoint. 
During this presentation, study purpose and the practicalities involved if the study were 
to be implemented within the organisation were explained and any questions were 
answered. The managers who expressed interest, were then given information sheets 
to be passed on to their staff (Appendix S). Potential participants were asked to read the 
information and consider participation. Participants were made aware of what the study 
entailed. They were also informed that all research would be conducted in 
confidentiality and that they were free to withdraw at any stage, without giving a reason.  
Approximately one week later, the research team returned to the worksites to screen 
for eligibility (Appendix T) amongst those interested. Recruitment was carried out on a 
first come, first serve basis. If the inclusion criteria were met, participants were asked to 
provide informed written consent (Appendix U). 
 
 5.2.2 Inclusion Criteria 
Participants who met the following criteria were deemed eligible for inclusion:  
• Predominantly desk-based office workers (self-reported > 50% seated 
working hours) 
• Working full time hours (> 30 hours per week) 
• Aged 18–65 years 
• Fluent English 
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 5.2.3 Exclusion Criteria 
Participants were excluded from participation for the following reasons:  
• Pregnancy (reasons they sit/stand at work may be pregnancy related) 
• Planned absence of > 5 consecutive working days over the course of the 
intervention 
• Unable to read and understand English  
• Non-ambulant or severely incapacitated with existing conditions 
restricting ability to stand/move 
• Currently participating in a study to reduce SB/increase PA 
 
Those eligible and consenting to participate in the study were invited to complete a 
baseline assessment. This was conducted in a private designated testing room at the 
respective worksites by trained researchers (AS, RW, SC, LR). The measurements are 
discussed further in the latter stages of this methods section. 
 
 5.2.4 Randomisation 
To control for contamination between intervention and control participants 
randomisation was done on a cluster level (Torgerson, 2001). Randomisation was at the 
level of the study worksite. Participants were assigned to one of three arms. The three 
worksites and the three allocations were concealed in sealed opaque envelopes. An 
independent researcher, with no links to this project, selected one envelope which 
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contained the worksite name and another envelope which contained the assigned 
group. The worksite was matched with the corresponding group allocation. This was 
conducted twice more until randomisation was complete. The worksites were 
randomised to one of three groups: 
 
1) Mobile phone app (MA) 
2) Mobile phone app plus height adjustable work desk (MA+SSWD) 
3) Control (C)  
 
Those in the MA group were from a software company with 104 staff members, the 
MA+SSWD group were from a software company with 52 employees and the control 
group were from a computer consultancy company with 70 employees.  
  
Figure 5-1 details the study time line for the three groups. The intervention commenced 
in October 2017 and finished in December 2017.  
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Figure 5-1 Study time line 
Baseline Measures 
 
Demographics, Height, weight, mood, given activPALTM (7 days, Office Audit  
 
 
Week 0 
 
Wear activPALTM for 7 consecutive days. 
respond to productivity texts/email, complete BRUMS 
 
 
Week 0 
 
Randomisation 
 
Week 0 
 
Buffer week 
 
C 
 
Maintain normal work 
practices 
 
MA 
 
Used app for 10 working days 
 
MA+SSWD 
 
Used app for 10 working days 
 
 
Week 1-2 
 
C 
 
Maintain normal work 
practices 
 
MA 
 
Set “sit-less” goal 
 
Continue with app 
 
 
MA+SSWD 
Set “sit-less” goal 
Continue with app 
Install SSWD 
 
End Week 
2 
 
Continuation with assigned allocation 
 
 
Week 3 
 
Midpoint measures activPALTM (7 days), productivity, BRUMS 
 
Week 4 
 
Continuation with assigned allocation 
 
 
Week 4-8 
 
Endpoint measure activPALTM (7 days), productivity, BRUMS 
 
 
Week 8 
C 
 
Office audit 
MA 
 
Office audit  
 
Satisfaction survey  
MA+SSWD 
 
Office audit  
 
Satisfaction survey  
 
 
End week 
8 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group, BRUMS= Brunel 
mood scale 
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Due to the nature of the study, blinding of participants and researchers to intervention 
or control arm was not possible.  Following randomisation, the control group were 
informed of their allocation and were advised to maintain their normal work practices 
for the duration of the study.  
 
For logistical reasons there was a “buffer week” between randomisation and the 
beginning of the interventions. This was to allow researchers to attend the workplaces 
to deliver the mobile phones, chargers and information sessions. Those in the MA and 
MA+SSWD groups received their phones during this buffer week and were asked to use 
the app for two workdays that week to familiarise themselves with the app function and 
features before the intervention commenced officially. 
 
Those in the MA and MA+SSWD groups attended an information session (approximately 
15 minutes in duration) which was delivered by AS, at their worksite. A study phone 
(Motorola XT1068 Moto G (Second Generation)) and charger with the free app already 
downloaded was provided by the research team to each participant. The bespoke app 
““Worktivity”” (which is described in detail in Chapter 4) was designed specifically for 
this study to promote a reduction in office sitting.  There was no SIM card, phone credit 
or data allowance on the phone. The phone did have access to the internet via Wi-Fi 
connection, however participants were asked not to use the phone for any purposes 
other than the intervention or to remove the phone from the workplace. Participants 
were given a short group tutorial and provided with information on how to use the app’s 
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features and settings (Appendix V). All participants with the app were asked to register 
as an app user by inputting their name and to set their regular working hours. This was 
to allow for tailoring of the app features to the participants working schedule. 
 
As described in detail in Chapter 4, the app targeted behaviour change by incorporating 
a sitting self-monitoring section and real time feedback allowing users to become 
informed of their sitting behaviour. As the app provided a platform to allow users to self-
report their sitting behaviour at work, both MA and MA+SSWD groups were asked to use 
the app to self-report their sitting at work for the next ten working days. The app 
prompted the user to self-monitor sitting time at work. From this input, a progress report 
of a graph representing how much time of the day is spent in sitting was available to be 
viewed by the users, at any time.  
 
After the two-week period of self-monitoring, participants used the app’s inbuilt 
summary graphs to visualise how much time they spent sitting at work and consider 
what “sit-less” goal to set based on the feedback. Users were supported in setting this 
goal by a member of the research team (AS, RW, LR, or SC) (Appendix W). The goal 
setting decisions were based upon the ten days of self-monitored sitting and current 
recommendations on office SB (Buckley et al 2015). The participants were able to 
retrospectively view their sitting behaviour at work over the previous ten work days 
using the app feedback function. The researchers also explained the current 
recommendations (Buckley et al 2015), which suggest desk-based workers should 
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“initially progress towards accumulating at least 2 h/day of standing and light activity 
(light walking) during working hours, eventually progressing to a total accumulation of 4 
h/day”. Using these sources of information, a “SMART” “sit-less” goal (Doran, 1981) 
detailing in hours how much they would like to reduce their sitting by over an average 
work day, was set by the participant under researcher guidance. 
 
The researchers had access to a password protected section of the app where they 
updated the participant’s personalised goal on their behalf. Once a sitting reduction time 
goal was set, the app calculated when prompts occurred (based on their working hours) 
to assist participants in achieving their goal. Based on the personalised goal and the 
continued real time self-monitoring, a prompt appeared with advice to break their sitting 
if their sitting time was too high. Once this goal setting feature was enabled, the original 
self-monitoring and feedback aspects continued, but with the addition of a goal 
visualisation feature and educational tips and facts section. Once participants logged 
their eighth and final hourly sitting time each day they received an educational fact/tip 
(Appendix R). 
 
Following goal setting, the MA+SSWD group were provided with a SSWD (Workfit-T, 
Ergotron, MN, USA) to place on their existing work desk for the remainder of the 
intervention. Researchers installed the desks and instructed them on the correct use of 
the desk. The SSWD allowed the user to alternate between sitting and standing postures 
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at their desk, giving them further opportunity to reduce sitting time at work (Chau et al., 
2014).   
 
 5.2.5 Demographic Measures 
Socio-demographic characteristics were obtained via paper based questionnaire 
(Appendix X) designed specifically for this study. The question relating to occupational 
category was adapted from the “World Health Organisation Health and Performance 
Questionnaire (HPQ): Clinical Trials Baseline Version” questionnaire (Kessler et al., 2003). 
The question relating to educational levels was adapted from the NI direct government 
services website (nidirect.gov.uk, 2017). Height (cm) was measured without shoes, using 
a portable stadiometer (Seca stadiometer 220/222, Hamburg, Germany). Weight (kg) 
was measured using digital scales (Seca scales 899, Hamburg, Germany). Participants 
were asked to remove shoes and heavy outerwear, and to ensure their pockets were 
empty before stepping on to the scales. BMI was then calculated using the formula: 
kg/m2. These demographic and anthropometric measures were obtained at baseline 
only.  
 
The evaluation of this intervention was guided by a logic model (Appendix Y). This 
portrays the logical “roadmap” that was used by the research team to plan the 
evaluation of this intervention. It describes the projection of the relationship between 
how each project element will work, what the anticipated results will be and how the 
sequence of elements will lead to the expected outcomes (Cavill, Roberts and Ells, 2015). 
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In addition, a process evaluation will describe how the intervention was carried out in 
practice; help to understand how the programme was delivered and why it achieved/did 
not achieve the anticipated outcomes (Bauman and Nutbeam, 2014). It is desirable to 
use a theoretical framework approach when performing a process evaluation (Volker et 
al., 2016), therefore the approach used in this study is based upon the recommendations 
of Bauman and Nutbeam (2014). 
 
The process evaluation framework is broken into five elements and the process 
measures used in this study are described in Table 5-1. This process evaluation 
addressed the intervention groups only, therefore focused on the participants of mobile 
app only group (MA) and the mobile app plus SSWD (MA+SSWD) groups, with the 
exception of the evaluation item “context” which also addressed the control condition.  
 
 5.2.6 Process Evaluation and Outcome Measures  
 
5.2.6.1 Exposure 
 Whether participants were aware of the issue being addressed, received the 
programme or were aware of the messages being communicated (Bauman and 
Nutbeam, 2014) was determined by app analytics. For the purposes of this study, 
exposure focused on how users responded to the app prompts to self-monitor sitting 
time over the intervention period (the number of acknowledged prompts and the 
response time to these prompts). This analysis was completed at the end of the study by 
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a member of the research team (MGC) and not the PhD researcher (AS), as the app 
analytics required the skills of an expert computer scientist. It is included in this PhD 
thesis for completeness. 
 
5.2.6.2 Participation 
The effectiveness of recruiting participants to the programme (Bauman and Nutbeam, 
2014) was calculated from logs detailing recruitment and retention rates and participant 
flow through the study. 
 
5.2.6.3 Delivery 
Information on whether or not the programme was delivered using the methods and 
materials as designed (Bauman and Nutbeam, 2014) was gathered throughout the study 
from researcher logs detailing any deviation from protocol, and also from the 
satisfaction survey.  
 
5.2.6.4 Programme satisfaction and usage 
Participant satisfaction with the interventions and the extent to which participants used 
resources (Bauman and Nutbeam, 2014) was measured using a satisfaction scale and 
questionnaire designed specifically for the study, which asked participants to what 
extent they agreed with statements exploring various study elements on a five-point 
scale (Strongly agree, Agree, Neither agree nor disagree, Disagree or Strongly disagree). 
The questionnaire also included open-ended qualitative questions for a deeper 
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understanding of participants’ experiences of the intervention and to complement the 
quantitative data. The questionnaire was administered at the end of the study. All 
intervention participants were asked about the mobile app component, whilst only 
those randomised to the MA+SSWD group were questioned about the usage of the 
SSWD. Appendix Z details the exact questions asked.  
 
5.2.6.5 Context 
Reasons why the programme was implemented as it was (Bauman and Nutbeam, 2014) 
were examined. For the purposes of this study, context aimed to describe the 
environmental context in which the intervention was delivered. This was measured using 
an environmental audit designed for this study (Appendix AA). The tool assessed 
environmental aspects of the worksite which may impact upon SB such as office 
furniture, presence of stairs/elevators and location of office facilities. The PhD 
researcher (AS) conducted these audits before the intervention commenced, and again 
at the end of the intervention. The researcher spoke with the manager who assisted with 
recruitment, to obtain data on aspects of the environment such as normal working hours 
and lunch breaks, which could not be visually audited.  
 
The preliminary evaluation of responses to the interventions/control conditions in terms 
of SB, PA, productivity and mood were collected at three time points; baseline, midway 
through the intervention period (week four) and over the last week of the intervention 
(week eight). 
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5.2.6.6 Sedentary Behaviour/Physical Activity  
In order to assess SB/PA, all participants were given an activPALTM (activPALTM; PAL 
Technologies, Glasgow, Scotland). This is a thigh-worn accelerometer-inclinometer 
device which was to be worn for seven consecutive days (24 hours per day) at each 
measurement time point, as recommended by Edwardson et al. (2017). The activPALTM 
directly measures the postural aspect of SB. Using proprietary algorithms, 
accelerometer-derived information about thigh position and acceleration are used to 
determine body posture (i.e., sitting/lying and upright), transitions between these 
postures and stepping (Edwardson et al., 2017). The activPALTM has shown to be a valid, 
accurate and precise tool to measure components of SB in free-living environments and 
is sensitive to reductions in sitting time (Kozey-Keadle et al., 2011; Lyden et al., 2012)  
 
The outcomes of interest as measured by the activPALTM included: 
• Total sitting, standing and stepping time  
• Total number of steps 
• Number of sit to stand transitions 
• Time spent in prolonged sitting bouts 
• Percentage of the workday spent sitting, standing and stepping 
 
At each of the measurement periods, participants were given an activPALTM and shown 
how to position and use it. They were also given an instruction sheet (Appendix BB) for 
  142 
further reference, if required. The activPALTM was to be secured to the skin at the 
anterior mid-line of either the left or right thigh, about a third of the way down from the 
hip, using hypoallergenic adhesive patches (e.g Hypafix®/Tegaderm) which were also 
provided by the research team. Additional adhesive patches were given to participants 
for them to be changed as required. Participants were advised that the device must be 
removed for swimming and bathing, contact sports or if any skin irritation occurred. 
Participants were asked to keep a written diary during the activPALTM measurement 
periods, to record the time they got up in the morning, when they went to bed at night 
and when they started and finished work. Reasons for removal of the device and any 
other comments were also to be logged (Appendix CC). After the seven-day 
measurement period, a researcher (AS) collected the activPALTM and logs from the 
participating workplaces. 
  
5.2.6.7 Productivity  
Productivity was measured using a form of ecological momentary assessment (EMA). 
EMA involves repeated sampling of participants’ current behaviours and experiences in 
real time (i.e. work productivity) and in the participants’ natural environments (i.e. the 
workplace) (Shiffman, Stone and Hufford, 2008). This EMA based approach was chosen 
over a questionnaire based measure to minimise recall bias and maximise ecological 
validity (Shiffman, Stone and Hufford, 2008). On each of the five work days during each 
measurement period, researchers sent the participants a message via text or email 
(based on their preferred delivery method determined at baseline) , towards the end of 
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their work day (approximately between 15.30-16.30 h). This text or email asked them to 
rate their overall productivity for that day on an 11-point scale from 0-10 and respond 
to the message sent by the research team. The message sent was: “On a scale from 0 to 
10, where 0 is the lowest and 10 is the highest, how would you rate your work 
productivity today [insert date]? (Please reply with the number that best corresponds to 
your productivity today [insert date])”. If the participant did not respond on that day, a 
follow up message was sent the morning of the next working day. A similar procedure 
has been used to assess productivity in a workplace setting (Pronk et al., 2004). At least 
two of five possible responses at each data collection period were required to be 
included in the analysis. 
 
5.2.6.8 Mood  
Mood was measured using the Brunel Mood Scale (BRUMS) (Terry et al., 1999; Terry, 
Lane and Fogarty, 2003) (Appendix DD), which has been derived from the Profile of 
Mood States (McNair, Lorr and Droppleman, 1971). It was developed to provide a quick 
assessment of mood states among adolescent and adult populations (Terry, Lim and 
Parsons-Smith, 2013). Arguably BRUMS is the most comprehensively validated mood 
measure available in sport and exercise psychology literature (Lane, 2007). It has been 
validated for physically active and healthy populations showing consistent results, with 
good reliability and construct validity (Brandt et al., 2016). BRUMS is a 24-item 
questionnaire of simple mood descriptors. It consists of six subscales, with each of the 
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subscales containing four mood descriptors. The subscales are anger, confusion, 
depression, fatigue, tension, and vigour (Terry, Lim and Parsons-Smith, 2013). 
• Anger: annoyed, bitter, angry, bad tempered  
• Confusion: confused, mixed up, muddled, uncertain  
• Depression: depressed, downhearted, unhappy, miserable  
• Fatigue: worn out, exhausted, sleepy, tired  
• Tension: panicky, anxious, worried, nervous  
• Vigour: lively, energetic, active, alert 
  
At each measurement time point participants were asked to indicate the extent to which 
they had experienced the feelings described by the 24 mood descriptors over the last 
week. They were specifically asked “How you have felt during the past week including 
today?”. Responses were recorded using a five-point Likert scale, where ‘0’ = ‘Not at all’, 
‘1’ = ‘A little’, ‘2’ = ‘Moderately’, 3 = ‘Quite a bit’, and ‘4’ = ‘Extremely’ (Terry, Lim and 
Parsons-Smith, 2013). The participants were asked to complete the form when they 
removed the activPALTM after the seven-day measurement period.  
 
In addition to these primary outcome measures, completion rates of data collection at 
baseline and each follow-up point were recorded; incidences of adverse events and 
technical issues were logged.  
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5.2.6.9 Completion rates and usable data 
 This was assessed by keeping a log of completion rates and useable data at baseline and 
each follow-up point. 
 
5.2.6.10 Adverse events and technical issues 
 Any issues arising from the data collection procedures or interventions were gathered 
using logs. All corresponding managers and participants were asked to contact the 
researcher (AS) by phone or email, in the case of incident arising relating to the 
intervention.
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Table 5-1 Process evaluation and measures used 
Component Description Evaluation tool Evaluation 
points 
Groups  
Exposure Assessing whether participants were aware of the issue 
being addressed, received the intervention or were aware of 
the messages being communicated  
App analytics * Throughout 
intervention 
MA 
MA+SSWD 
Participation Identifying how well participants were recruited to the 
intervention and adhered to the intervention? 
Recruitment and 
retention logs   
Throughout 
intervention 
MA 
MA+SSWD 
Delivery Assessing whether or not the intervention was delivered 
using the methods and materials as designed  
Changes, 
updates/revisions to 
the protocol  
Satisfaction survey 
Throughout 
intervention 
MA 
MA+SSWD 
Programme 
satisfaction and 
usage 
Intervention satisfaction, relevance and the extent to which 
participants used resources  
Satisfaction survey Post 
intervention  
MA 
MA+SSWD 
Context Examining why the intervention was implemented as it was  Office environmental 
audit  
Pre and post 
intervention 
MA 
MA+SSWD 
C 
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SB Preliminary evaluation of responses to the 
interventions/control conditions in terms of SB 
ActivPALTM Baseline 
Midpoint 
Endpoint 
MA 
MA+SSWD 
C 
Productivity Preliminary evaluation of responses to the 
interventions/control conditions in terms of productivity 
EMA Baseline 
Midpoint  
Endpoint 
MA 
MA+SSWD 
C 
Mood Preliminary evaluation of responses to the 
interventions/control conditions in terms of mood 
BRUMS Baseline  
Midpoint 
Endpoint 
MA  
MA+SSWD 
C 
Completion 
rates and usable 
data 
Identifying how many participants completed data collection 
and how much of the data was useable 
Completion and 
usable data logs 
Baseline 
Midpoint 
Endpoint  
MA 
MA+SSWD 
C 
Adverse events 
and technical 
issues 
Any issues arising from the data collection procedures or 
interventions 
Incidents log Throughout 
intervention 
MA 
MA+SSWD 
C 
*This work was completed by MGC 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group, EMA=.ecological momentary assessment,  BRUMS= Brunel mood scale 
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5.2.7 Data analysis 
Feasibility and process outcome data were analysed quantitatively and qualitatively. As 
this is a feasibility trial inferential statistical tests were not deemed appropriate (Leon, 
Davis, & Kraemer, 2011). Demographic and quantitative outcome data were entered 
into a Microsoft Excel 2010 spreadsheet. All data were visually inspected to identify 
irregularities or errors. The data were analysed using SPSS, Version 23.0 and Microsoft 
Excel 2010 and reported as descriptive statistics (mean, standard deviation, 
percentages). In the instance where a participant’s baseline data were obtained but not 
deemed valid, the mid and endpoint data for this participant was excluded from analysis 
for failure to meet minimum data collection requirements. If missing data occurred at 
mid or endpoint follow-up for participants with baseline data, the missing data was not 
imputed. For SB, mood and productivity outcomes the magnitude of change between 
measurement periods was calculated by subtracting follow up scores from baseline 
scores.  
 
Qualitative data from the open-ended questions of the satisfaction survey were 
transcribed and entered into an Excel spread sheet. The responses were summarised 
thematically (Braun and Clarke, 2006). Thematic analysis was used to systematically 
identify, organise, and offer insights into patterns of meaning i.e. themes (Braun and 
Clarke, 2012).  The thematic analysis procedure used here was the same as the process 
used in Chapters 3 and 4 where it was discussed in detail. Briefly, the responses were 
read thoroughly multiple times to familiarise the researcher with the content. Codes 
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were applied to the data set by one researcher (AS). These codes were then used to 
devise an initial set of themes which were revised iteratively before producing a final 
thematic framework summarising participants’ experiences of the intervention relevant 
to their assigned condition (i.e., MA or MA+SSWD). Quotes that were deemed to best 
represent the essence of each theme were then extracted. 
 
ActivPALTM data were downloaded from the devices using activPALTM software 
(activPALTM version 7.2.32; PAL Technologies, Glasgow, Scotland) to create events files. 
The resulting activPALTM event files contained a chronological list of all bouts of 
sitting/lying, standing, and stepping (Edwardson et al., 2017), which was then processed 
using an algorithm (Winkler et al., 2016), in STATA (STATA IC Version 15.0). This 
algorithm has been validated using free-living data from Australian adults showing 
‘almost perfect’ agreement with a diary recorded SB method for most individuals (88%) 
(Winkler et al., 2016). This algorithm based approach was developed for use with 24-
hour wear protocols in adults. It is an automated approach classifying activity bouts 
recorded in activPALTM event files as sleep or non-wear (or not) and on a valid day (or 
not). The approach excludes long periods without posture change/movement, adjacent 
low-active periods, and days with minimal movement and wear based on a simple 
algorithm (see rule below) (Winkler et al., 2016).The rules used by the algorithm in the 
present study are the same as those employed in the development and validation study 
(Winkler et al., 2016). Winkler et al. (2016) summarise the rules as follows: 
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“The algorithm’s first step finds long periods that are most likely to be sleep or non-wear. 
Sleep/non-wear bouts were identified as (1) the longest bout per 24h period (from noon-
to-noon each day) that lasts ⩾2 h, or (2) any very long bouts lasting ⩾5h. This allows 
sleep/non-wear to occur at any time, any number of times (including never) within a 24 
h window. Because sleep can register as multiple periods of sitting/lying interspersed 
with real or erroneously detected posture changes and stepping, the next step iteratively 
examines surrounding bouts and determines whether they are more likely additional 
sleep/non-wear (limited movement) or waking wear (more movement). Bouts were 
‘surrounding’ if any portion was within a 15min window before or after a sleep/ non-
wear bout. All bouts in the sleep window were classed as sleep/non-wear when the 
window contains any of these: a sitting/lying or standing bout that is long (⩾2 h), or 
moderately long (⩾30min) with very few (⩽20) steps in between; a sleeping/non-wear 
bout; or, posture changes without intervening steps. This step repeats until no more 
sleep/non-wear is found. The third step identifies invalid days from limited wear and 
movement, using wear criteria typical of the literature and movement criteria loosely 
based on prior approaches (Mutrie et al., 2012). Specifically, days were classed as non-
wear if they met any of these criteria: limited variation in activities (⩾95% of waking 
wear in any one activity); limited stepping (<500 steps); or, limited waking wear time 
(<10 hours)”. 
 
To maximise the amount of data available to analyse from the small sample size in this 
study, two valid workdays from each measurement period were required. Following the 
steps of the algorithm, output variables included averages over the seven-day 
measurement period for:  
• Wear time 
• Valid days 
• Sitting, standing and stepping time  
• Total number of steps 
• Number of sit to stand transitions 
• Time spent in prolonged sitting bouts 
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The output data was visually checked against the diary data for unusual episodes. If no 
sleep was identified in the output file, but was recorded in the diary, the data for that 
particular day was removed from the analysis. (Note: If the removed day’s corresponding 
work hours met the specific workday wear time criteria (discussed in next section), the 
data was used in the workday analysis). 
 
Further processing of data was required in order to isolate the periods of interest (i.e. 
time spent at work). It has been noted that this isolation process is a necessity for high 
quality data, but there is an absence of validated, accurate methods to isolate these 
periods of interest (Edwardson et al., 2017). The isolation process used in this study is 
suggested by Edwardson et al. (2017). The algorithm produced a file containing the 
activity events for each day. Each participant’s diary detailed what time they started and 
ended work each day. Often, activity event data does not match the diary reported start 
and end of the workday. Therefore, a rule is required to decide if the bout is to be 
included in the analysis. A suggested rule by Edwardson et al. (2017) is to include the 
bout if ≥ 50% of that bout is within the period of interest. For example, if a bout of sitting 
is detected from 16.50 to 17.20, but the diary data reports they left work at 17.00, this 
bout would be excluded from the full day analysis as <50% of the bout is within the 
period of interest. In instances where participants did not fill in the start and end of work 
time in the diaries, the normal work hours they reported in their demographic baseline 
questionnaire were used. Two valid days of data with ≥ 4 hours wear time at work were 
required for workday analysis. As each participants’ work day duration varied, the time 
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at work data were expressed as a percentage of the day in sitting, standing and stepping, 
based on the participants’ average working day.  
 
 5.2.8 Data security 
Steps were taken to ensure confidentiality of the data throughout the project. All data 
were stored on AS’s Ulster University home directory for personal file storage. This was 
password protected and only the researchers had access to it. Questionnaire based data 
were stored in a locked filing cabinet at Ulster University, only accessible to the 
researchers.  
 
 5.3 Results 
5.3.1 Demographic analysis 
56 consenting participants (61% male) were randomised to the control (n=16), MA 
(n=20) and MA+SSWD (n=20) arms. The characteristics of these participants are 
presented in Table 5-2. The mean BMI score was 27.37 ± 4.94 (SD) kg/m2, indicating an 
“overweight” sample according to the National Health Service (NHS) obesity 
classifications (NHS, 2018). All participants were full time employees working 39.27 ± 
3.16 (SD) hours/week and worked day shifts Monday to Friday. 86% of the sample were 
educated to Level 6 (e.g. Bachelor’s Degree) or above and 63% of the sample earning 
between £20,000-39,999 per annum.  
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Table 5-2 Demographic details 
 Control (n=16) MA (n=20) MA+SSWD (n=20) Total (n=56) 
Age (years) 37.94 ± 10.63 36.65 ± 10.19 33.60 ± 8.93 35.93 ± 9.88 
Sex 
9 F 
7 M 
4 F 
16 M 
9 F 
11 M 
22 F  
34 M 
Height (cm)* 1.67 ± 0.10 1.75 ± 0.08 1.74 ± 0.10 1.73 ± 0.10 
Weight (kg) 84.0 ± 15.3 82.5 ± 13.1 78.6 ± 16.6 81.5 ± 15.0 
BMI (kg/m
2
)* 30.23 ± 6.44 26.95 ± 3.72 25.79 ± 4.14 27.37 ± 4.94 
Hours worked per 
week 
38.22 ± 1.25 39.48 ± 3.51 39.90 ± 3.73 39.27 ± 3.16 
Education 
Level 7 9 Level 7 5 Level 7 7 Level 7 21 
Level 6 6 Level 6 10 Level 6 11 Level 6 27 
Level 5 0 Level 5 1 Level 5 0 Level 5 1 
Level 4 0 Level 4 1 Level 4 0 Level 4 1 
Level 3 1 Level 3 3 Level 3 1 Level 3 5 
Level 2 0 Level 2 0 Level 2 1 Level 2 1 
Occupation category * 
 
Executive 2 Executive 5 Executive 3 Executive 10 
Profession
-al 
7 
Profession
-al 
8 
Profession
-al 
14 
Profession
-al 
29 
Technical 
support 
6 
Technical 
support 
4 
Technical 
support 
2 
Technical 
support 
12 
Sales 0 Sales 0 Sales 1 Sales 1 
Clerical 0 Clerical 3 Clerical 0 Clerical 3 
Income per year  
£60,000+ 2 £60,000+ 3 £60,000+ 3 £60,000+ 8 
£40,000-
59,999 
2 
£40,000-
59,999 
3 
£40,000-
59,999 
4 
£40,000-
59,999 
9 
£20,000-
39,999 
12 
£20,000-
39,999 
12 
£20,000-
39,999 
11 
£20,000-
39,999 
35 
£0-19,999 0 £0-19,999 2 £0-19,999 2 £0-19,999 4 
Note: * There were no height or BMI measures for 2 control participants. One control participant did not provide an 
occupational category.   
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 5.3.2 Exposure 
The “Worktivity” app sent hourly prompts each working day, totalling 336 prompts (42 
days x 8 working hours) over the course of the study. Table 5-3 details the mean results 
for acknowledgement of and response time to the app prompt alerts. The 
acknowledgement of a prompt alert meant that the participants reacted to a prompt 
alert by recording their sitting time during the previous hour. The response to the 
prompt meant the percentage of times the participants recorded their sitting time 
promptly (<1 min after prompt sent) or with a delay (>1 min after prompt sent). 
Participants in the MA group acknowledged the prompts to log sitting 66% of the time, 
more often than those in MA+SSWD (52%). They also responded to the prompts more 
quickly than the MA+SSWD; the mean response time for the MA group was 18.36 
minutes compared to 19.54 minutes in the MA+SSWD group.  
 
Table 5-3 Mean results for acknowledgement of and response time to prompt alerts 
Group No. acknowledged % 
acknowl
edged 
No. 
missed 
%  
missed 
% of 
timely 
respons
es (<1 
min) 
% of 
delayed 
respons
es (> 1 
min) 
Mean 
respons
e times 
(min) 
MA 221.95 66.06 114.05 33.94 34.87 65.13 18.36 
MA+SS
WD 
173.28 51.57 162.72 48.43 30.45 69.55 19.54 
Total 198.27 59.01 137.73 40.99 32.72 67.28 18.93 
These results are also reported elsewhere (Garcia-Constantino et al., 2018) 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group,.  
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 5.3.3 Participation 
The recruitment of the worksites is documented in Figure 5-2 and the recruitment of 
individual participants is documented in Figure 5-3. A total of 39 companies across two 
cities in NI were contacted via email, inviting them to participate in the intervention. 
After provision of further information, six companies remained interested. Of these, 
three did not believe they had the capability of recruiting 20 staff members to 
participate. The remaining three companies (all based in one city in NI) were recruited 
(i.e. 8% of all those approached).  
 
Within three worksites, all employees were invited by email from their manager to 
participate. In the MA group 19% of the employees responded with interest, in the 
MA+SSWD group 44% responded and in the control group 26% responded with interest 
in participating. On provision of further information three of those in the MA+SSWD and 
two in the control group decided not to participate. All of those interested met inclusion 
criteria, consented and were recruited. This resulted in n=20 participants in both the MA 
and MA+SSWD groups, and n=16 in the control group. Recruitment was stopped at this 
point despite the recruitment target of n=60 (n=20 per group) not being met, due to 
time constraints within the project timeline. In terms of retention, 95% of participants 
in the MA group, 90% in the MA+SSWD group, and 81.25% in the control group remained 
in the study until the end.  
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Figure 5-2 Recruitment of worksites 
 
  
Companies contacted n=39 
 
Replies from those interested n=13 
No replies n=23 
Undeliverable n=3 
 
Interested after more information n=6 
Uninterested after more information n=7 
 
No reason offered n= 2 
Potential impact on business operations n=1 
Going through office relocation n=1 
Board couldn’t commit to project n=1 
No reply n=2 
 
 
Interested but didn’t feel they could recruit 20 staff n=3 
Interested with belief of recruiting 20 staff n=3 
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Figure 5-3 Flow of participants through study 
 
 
  
MA
104 invited (100%)
20 responded (19%)
20 interested after more info 
(19%)
20 recruited (19%)
19 remained in study
n=1 dropped out after 
baseline measures and after 
randomisation (too busy)
MA+SSWD
52 invited (100%)
23 responded (44%)
20 interested after more info 
(38%)
20 recruited (38%)
18 remained in  study
n=1 dropped out during 
baseline measures (no 
reason given)
n=1 dropped out after 
baseline measure and 
before randomisation (no 
reason given)
Control
70 invited (100%)
18 responded (26%)
16 interested after more info 
(23%)
16 recruited (23%)
13 remained in study
n=2 dropped out during 
baseline  (n=1 no reason 
given, n=1 injured leg - not 
study related)
n=1 dropped out after 
randomisation (work from 
home using sit stand desk)
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 5.3.4 Delivery 
All participants in the MA and MA+SSWD groups received a mobile phone with the app 
downloaded and enabled the goal setting feature. All participants in the MA+SSWD 
group received the SSWD as per protocol.  Data from the satisfaction survey revealed 
that a number of participants in both groups did not remember receiving the educational 
fact/tip (n=6 MA+SSWD, n=3 MA). Furthermore, a number also reported that even whilst 
having received the fact or tip, they ignored it (n=4 MA+SSWD, n=1 MA). In relation to 
delivery related technical issues, 26% of the MA group and 44% of the MA+SSWD group 
agreed or strongly agreed that there were many technical issues with the app (mainly 
prompts to log sitting at the incorrect times). Details of the technical issues are dealt 
with in the “implementation issues” section below. 
 
 5.3.5 Programme satisfaction and usage 
5.3.5.1 Quantitative results 
Table 5-4 presents the responses pertaining to the quantitative data from the 
satisfaction survey. It details the percentages of the participants who strongly agreed, 
agreed, neither agreed nor disagreed, disagreed or strongly disagreed with a list of 
statements relating to the relevant intervention arm.  
 
Overall intervention satisfaction was moderate to low; with 58% of those in the MA 
group strongly agreeing or agreeing that they were satisfied with the overall 
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intervention, compared to 39% in the MA+SSWD group. Similarly, 58% of those in the 
MA group strongly agreed or agreed they would recommend the intervention to a 
colleague, compared to 6% of those in the MA+SSWD group. Although satisfaction levels 
with the overall intervention were moderate at best; 72% of those in the MA+SSWD 
group strongly agreed or agreed that the programme was helpful in reducing their 
sitting, compared to 35% in the MA group.  
 
Participants in both groups generally strongly agreed or agreed the mobile app was easy 
to use (MA 84%, MA+SSWD 72%). Additionally, 100% of those in the MA group and 94% 
of MA+SSWD strongly agreed or agreed that they were comfortable with mobile app 
technology. Only 17% of those in the MA group strongly agreed or agreed the self-
monitoring reminders were annoying, compared to 72% of those in the MA+SSWD 
group. Only 26% of those in the MA group, and 22% of those in the MA+D group strongly 
agreed or agreed that they usually broke sitting upon receiving a prompt. No participants 
in either group strongly agreed or agreed they would like to use the app after the 
intervention ended. 
 
A higher percentage of participants in the MA group (47%) strongly agreed or agreed 
they were satisfied with the daily educational facts and tips than the MA+SSWD group 
(36%). Satisfaction levels with the height adjustable desk were high. Of those who 
received the SSWD, 76% strongly agreed or agreed that they were satisfied with the 
desk, 94% strongly agreed or agreed that the desk was easy to use and 65% strongly 
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agreed or agreed they would like to use it after the intervention period. The intervention 
was generally deemed suitable for integration into the workday; with 65% of those in 
the MA group and 72% of those in the MA+SSWD group having strongly agreed or agreed 
that the intervention was suitable for a workplace setting. 
 
The perceived impact of the intervention on work productivity was low in the MA group 
with only 5% strongly agreeing or agreeing that their productivity at work was affected 
negatively by participating in the programme, compared to 29% of those in MA+SSWD 
group. There was no clear favourite intervention feature with 50% of the MA+SSWD 
selecting the “other” category as the preferred feature, while 33% of the MA group 
reported the app movement prompts as feature of preference. The most disliked feature 
in both groups was the app self-monitoring (MA 59%, MA+SSWD 81%). The majority of 
participants also felt the intervention period was too long (MA 56%, MA+SSWD 72%). 
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Table 5-4 a  Responses to closed ended satisfaction survey 
Overall Programme 
MA (n=20) 
MA+SSWD (n=18) 
Strongly Agree 
(%) 
Agree (%) Neither agree 
nor disagree (%) 
Disagree (%) Strongly 
Disagree (%) 
MA MA+ 
SSWD 
MA  MA+ 
SSWD  
MA 
 
MA+ 
SSWD  
MA  MA+ 
SSWD  
MA  MA+ 
SSWD  
The programme was helpful in reducing my sitting 
time 
5.00 16.67 30.00 55.56 35.00 22.22 30.00 0.00 0.00 5.56 
I am likely to recommend the programme to a 
colleague 
0.00 5.56 50.00 33.33 20.00 33.33 30.00 16.67 0.00 11.11 
The programme is suitable for a workplace setting 20.00 16.66 45.00 55.56 15.00 11.11 20.00 16.67 0.00 0.00 
I feel this intervention will have a lasting effect on 
reducing my sitting 
5.26 5.56 47.37 
 
22.22 10.53 
 
44.44 31.58 
 
22.22 5.26 5.26 
I am satisfied with the overall intervention 5.26 5.56 52.63 33.33 26.32 33.33 15.79 16.67 0.00 11.11 
The app helped me reduce my sitting 5.26 0.00 36.84 35.29 21.05 29.41 31.58 29.41 5.26 5.88 
I am comfortable with using mobile app technology 42.10 72.22 57.90 22.22 0.00 0.00 0.00 0.00 0.00 5.56 
The app is suitable for use in the workplace  0.00 0.00 73.68 33.33 15.79 16.67 10.53 38.89 0.00 11.11 
It was easy to use the app 26.32 11.11 57.89 61.11 5.26 11.11 10.53 16.67 0.00 0.00 
There were many technical issues with the app 5.26 11.11 21.05 33.33 26.32 11.11 42.11 22.22 5.26 22.22 
I am likely to recommend the app to a colleague 0.00 0.00 57.89 5.56 10.53 38.89 21.10 27.78 10.53 27.78 
Being able to set my own sitting goal was helpful 0.00 16.67 52.63 38.89 21.05 16.67 26.32 27.78 0.00 0.00 
The reminders to self-report/log sitting time were too 
frequent 
5.26 11.11 15.79 44.44 31.58 
 
16.67 47.37 16.67 0.00 11.11 
The reminders to self-report/log sitting were annoying 5.56 16.67 11.11 55.56 44.44 
 
11.11 38.89 11.11 0.00 5.56 
I responded to all of the reminders to self-report/log 
your sitting 
0.00 0.00 31.58 
 
22.22 10.53 11.11 36.84 33.33 21.05 33.33 
The prompts to stand and move were helpful 0.00 0.00 42.11 38.89 31.58 27.78 21.05 16.67 5.26 16.67 
The prompts to stand and move were annoying 0.00 11.11 10.53 38.89 36.84 38.89 42.11 11.11 10.53 0.00 
After receiving a prompt to move/stand, I usually did  0.00 5.56 26.32 16.67 15.79 44.44 36.84 22.22 21.05 11.11 
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 Strongly Agree 
(%) 
Agree (%) Neither agree 
nor disagree (%) 
Disagree (%) Strongly 
Disagree (%) 
MA MA+ 
SSWD 
MA  MA+ 
SSWD  
MA 
 
MA+ 
SSWD  
MA  MA+ 
SSWD  
MA  MA+ 
SSWD  
I am satisfied with how the app presented feedback 
and information 
0.00 0.00 57.89 
 
33.33 31.58 
 
27.78 10.53 27.78 0.00 11.11 
I would like to continue using the app after the study 0.00 0.00 0.00 
 
0.00 31.58 5.56 42.11 33.33 26.32 61.11 
I am satisfied with the app 0.00 0.00 57.89 16.67 26.32 27.78 5.26 27.78 10.53 27.78 
The educational facts and tips were helpful 0.00 0.00 47.37 12.50 26.32 56.25 15.79 6.25 10.53 25.00 
The educational facts and tips were repetitive 0.00 7.14 42.11 28.57 36.84 57.14 15.79 7.14 5.26 0.00 
The educational facts and tips were annoying 0.00 7.14 0.00 28.57 36.84 57.14 52.63 7.14 10.53 0.00 
I understood the information provided in the 
educational facts and tips 
5.26 7.14 73.68 42.86 21.05 50.00 0.00 0.00 0.00 0.00 
After reading the educational facts and tips, I actually 
applied them as well. 
0.00 0.00 21.05 14.29 47.37 71.43 21.05 7.14 10.52 7.14 
I am satisfied with the daily educational facts and tips 0.00 0.00 47.37 35.71 47.37 57.14 0.00 0.00 5.26 7.14 
I am satisfied with the height adjustable desk n/a 52.94 n/a 23.53 n/a 5.88 n/a 17.65 n/a 0.00 
The height adjustable desk helped me reduce my 
sitting 
n/a 58.82 n/a 17.65 n/a 5.88 n/a 11.76 n/a 5.88 
I am comfortable with using a height adjustable desk 
at work 
n/a 47.06 n/a 41.18 n/a 0.00 n/a 11.76 n/a 0.00 
The height adjustable desk is suitable to be used in the 
workplace 
n/a 47.06 n/a 35.29 n/a 0.00 n/a 17.65 n/a 0.00 
It was easy to use the height adjustable desk n/a 58.82 n/a 35.29 n/a 0.00 n/a 5.88 n/a 0.00 
There were many practical issues using the height 
adjustable desk 
n/a 5.88 n/a 11.76 n/a 11.76 n/a 41.18 n/a 29.41 
I am likely to recommend the desk to a colleague n/a 23.53 n/a 41.18 n/a 11.76 n/a 23.53 n/a 0.00 
I would like to continue using the desk after the study n/a 41.18 n/a 23.53 n/a 0.00 n/a 23.53 n/a 11.76 
My productivity at work was affected negatively by 
participating in the programme 
5.26 5.88 0.00 23.53 10.53 11.76 68.42 47.06 15.79 11.76 
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 Strongly Agree 
(%) 
Agree (%) Neither agree 
nor disagree (%) 
Disagree (%) Strongly 
Disagree (%) 
 MA MA+ 
SSWD 
MA  MA+ 
SSWD  
MA 
 
MA+ 
SSWD  
MA  MA+ 
SSWD  
MA  MA+ 
SSWD  
My productivity was affected negatively by receiving 
the reminders to log sitting throughout the day 
0.00 0.00 10.53 41.18 15.79 23.53 57.90 29.41 15.79 5.88 
My productivity was affected negatively by responding 
to the reminders to log sitting throughout the day 
0.00 0.00 10.53 52.94 10.53 17.65 63.16 29.41 15.79 0.00 
My productivity at work was affected negatively by 
using the height adjustable desk 
n/a 0.00 n/a 11.76 n/a 0.00 n/a 52.94 n/a 35.29 
MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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Table 5-5 b  Responses to closed ended satisfaction survey 
MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
Other  MA (%) (n=20)   MA+SSWD(%)(n=18) 
Which aspect of the programme did you like best? App self-monitoring  
22.2 
App self-monitoring 
6.25 
App stand prompts 
33.33 
App stand prompts 
37.5 
Educational tips 
22.22 
Educational tips 
6.25 
Other 
22.22 
Other 
50 
Which aspect of the programme did you like least? App self-monitoring 
58.82 
App self-monitoring 
81.25 
App stand prompts 
17.65 
App stand prompts 
6.25 
Educational tips 
5.88 
Educational tips 
6.25 
Other 
17.65 
Other 
6.25 
What did you think about the intervention length? Too short 
5.56 
Too short 
5.56 
Too long 
55.56 
Too long 
72.22 
Appropriate length 
38.89 
Appropriate length 
22.22 
What did you think about the amount of educational facts and tips you received? Too few 
16.67 
Too few 
10.00 
Too many 
11.11 
Too many 
30.00 
Appropriate amount 
72.22 
Appropriate amount 
60.00 
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 5.3.5.2 Qualitative Results  
Analysis of the open-ended questions resulted in three main themes being identified 
which were: 1) Intervention benefits, 2) Intervention barriers and 3) Suggestions for 
improvements. These themes were further broken into sub themes and are presented 
below and in Appendix EE, along with representative quotes for the identified themes.  
The theme “Intervention benefits” was further broken into three subthemes which were 
evident across the two groups: 1) Awareness, 2) Productivity 3) Simplicity, and a further 
subtheme which emerged from the MA+SSWD group: 4) Choice of posture.  
 
5.3.5.3 Intervention Benefits 
1. Awareness 
Participants in both groups generally acknowledged that the intervention increased 
their awareness of occupational SB. Some participants reported that once they 
became familiar with how to self-monitor they did not require constant interaction 
with their app, and prompts were less likely to be acknowledged or acted upon.  
 
“It made you aware of the amount of time you spent sitting down” MA group  
“While I was still using the sit/stand desk I didn’t still need reminding to stand after 4 
weeks” MA+SSWD group 
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2. Productivity 
 Some participants believed the intervention increased their concentration and helped 
improve their productivity. 
 
“The programme encouraged me to take breaks but this was not counterproductive, if 
anything it helped my productivity” MA group 
 
Participants in the MA+SSWD indicated that use of the desk allowed for better 
collaboration between work teams by raising the computer screen it was easier for 
multiple team members to congregate around a screen for discussion.  
 
“At work we often collaborate in small groups in an ad hoc manner. The standing desks 
were an excellent point to meet together without kneeling at others desks or blocking 
pathways in the office” MA+SSWD group 
 
3. Simplicity 
Participants generally found the app simple to use and understand. The height 
adjustable desks were also deemed easy and simple to operate.  
 
“The UI (app user interface) was basic and easy to understand” MA+SSWD group 
“The mechanism (height adjustable desk) is very easy to use” MA+SSWD group 
 
  167 
4. Choice of posture (MA+SSWD only) 
Having the choice to sit or stand was considered a benefit and the height adjustable desk 
enabled users make the decision for themselves. 
 
“I enjoyed having the option to stand” MA+SSWD group 
 
It was this lack of choice that was missing from the MA group.  
 
“It can be difficult to take more breaks from sitting without the use of a standing desk” 
MA group 
 
The “Intervention barriers” theme consisted of two subthemes across both groups, 
including 1) Time priorities at work, 2) Inaccuracies with self-report and technology. Two 
further subthemes were evident from the MA group: 3) Environment, and 4) 
Frustration/guilt, and three from the MA+SSWD group: 5) Space/Cabling, 6) Preference 
to sit and 7) Novelty effect. The final theme to emerge from the data was “Suggestions 
for Improvement”. Subthemes across both groups included 1) Fix technical bugs with 
app, 2) More automation of app, 3) Context specific app. One further subtheme from 
the MA+SSWD group was 4) Larger surface area for desk worktop.  
 
5.3.5.4 Intervention barriers 
The barriers to participation in this intervention were broken into seven subthemes. 
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a) Time priorities at work 
 Participants in both groups noted that work demands posed the biggest challenge to 
the consistent use of both interventions (app and desk), particularly the hourly 
interaction with the app. The intervention was not a main priority for participants whilst 
at work and had potential to become a source of distraction.  
 
“Wasn’t always possible to drop what I was currently doing at work” (to interact with 
the app) MA group 
 
b) Inaccuracies with self-report and technology 
 The accuracy of the app was hampered by technical problems which interfered with 
data entry. If data entry was inaccurate the resulting feedback and prompts were 
therefore inaccurate. Accuracy was also impacted when the hardware of the supplied 
devices failed and if the participants were too busy to input data. Glitches in accuracy 
led to a reliance on delayed recall of sitting behaviours or missed data entry (due to being 
busy or technical errors) which was deemed to impact usefulness.  
 
“I found it to be too intrusive to have to interact hourly and it was then inaccurate if 
you missed a marker” MA+SSWD group 
 
“(App) crashed occasionally, reminders were sporadic, going off too often, not going off 
at all” MA+SSWD group 
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c) Environment (MA only) 
A major barrier to reducing sitting in the MA group was linked to the office environment. 
Without access to furniture which encouraged standing whilst working, sedentary 
reduction was deemed to be very difficult.  
 
“I tried at the start (to reduce SB) however in the absence of a proper standing desk I 
was improvising and it was uncomfortable.” MA group 
 
d) Frustration/guilt (MA only) 
The increased awareness of the negative health consequences associated with 
prolonged SB and the belief that little occupational SB reduction cannot be achieved 
without access to height adjustable furniture caused feelings of frustration and guilt.    
 
“The need of hourly swiping annoyed me. Especially that I realised how little I stand 
when at work but still was not able to make change as the whole office life is sitting 
orientated” MA group  
 
“Without use of a standing desk it was frustrating as I knew I needed to stand more but 
was busy with work” MA group 
 
e) Space/Cabling (MA+SSWD) 
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Although generally satisfied with the height adjustable desk, there were some cases 
where the worktop of the desk was too small especially if the participant was using 
multiple screens, or paperwork.  
 
“I didn’t particularly like the desk - possibly better if bigger- i.e. the same size as your 
normal desk” MA+SSWD group 
 
There were also some issues noted with cabling. In some instances when the table was 
raised the cables were too short to allow full extension of the desk. 
 
“Cable management tricky with shorter cables, some problem with cables, but not too 
bad” MA+SSWD group 
 
f) Preference to sit (MA+SSWD),  
Some participants reported a preference to sit whilst working and did not want to stand 
and work. 
 
“I feel in the job I do and my personal preference. I concentrate better when I’m sitting” 
MA+SSWD group 
 
g) Novelty effect (MA+SSWD) 
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It was reported that a number of participants used the intervention at the beginning but 
as time went on the novelty wore off, which resulted in a subsequent loss of interest. 
 
“I think after the novelty wore off, I wasn’t fussed (with the intervention)” MA+SSWD 
group 
 
5.3.5.5 Suggestions for Improvement 
 Participants shared feedback on how to optimise the overall intervention experience. 
This was broken into four main categories. 
a) Fix technical bugs with app 
 Participants noted issues regarding the timing of prompts. Further lab testing of the app 
would allow this issue to be rectified. 
 
“I wouldn’t use the app (again) until all of the technical issues have been resolved and it 
is more user friendly” MA+SSWD group 
 
b) More automation of app 
Participants felt the manual data entry method carried user burden and could be 
deemed time consuming in the work environment. A more automated data entry 
approach was seen to be desirable.  
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“Hook it up (app) to a fitness tracker to monitor standing, sleeping etc. to automate the 
process. If you didn’t have to input the data - if this could be automatically done by a 
sensor? If not, it’s inaccurate” MA+SSWD 
 
c) Context specific app 
 The users suggested that a more flexible app would be better for use in an occupational 
setting. An app which allowed you to change your working hours, prompting frequency 
and a system which would disable prompts at inappropriate times (e.g. during meetings)  
 
“Found it difficult at times with the app when I was out at meetings” MA group 
 
d) Larger surface area for desk worktop 
 A small number of users suggested the particular model of desk was quite small and 
limited their workspace. Allowing users to choose their own height adjustable desk, 
specific for their space requirements was seen to be desirable. 
 
“The desk slowed me down as less space- I use a lot of paper work and the desk got in 
the way at times” MA+SS 
 
 5.3.6 Context 
The full pre-post intervention results of the audit are detailed in Appendix FF. There were 
no changes within each office set up before and after the intervention. Table 5-5 
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describes the environmental context in which the intervention was delivered and the 
differences between the worksites. All three worksites were based in one urban city 
setting in NI. The three offices were open plan, with low noise levels and good natural 
lighting. The control and MA+SSWD groups had their offices spread over one floor, 
whereas the MA group had offices spread over two floors in the same building. The 
control group offices were located on the third floor of a four storey building. The MA 
group’s offices were on floor three and four of a five storey building. The MA+SSWD 
offices were on the first floor of a two storey building. All offices were accessible by stairs 
and elevator. The desks provided to employees were large fixed rectangular 
workstations. There were no formal “sit-less” opportunities or initiatives in place in any 
of the organisations. All staff had assigned desks within the open plan setting, with the 
exception of the MA organisation where some had their own private offices (2 of which 
were involved in this study). All staff in the MA and MA+SSWD groups were given access 
to a desk top computer and laptop, while the control group only had laptop access. All 
staff in the control group had cordless phone access and headsets, but only a small 
amount of those in the other offices had access to these.  
 
Across all three worksites, the printers and photocopiers were located centrally. The 
MA+SSWD group had bins at each workstation. The MA and C offices had bins in a central 
location. None of the office buildings had a centralised canteen, but they all had a small 
kitchen for their staff, to the side of the office floor (one on each floor of the MA group 
offices). Both the MA and MA+SSWD groups had toilets on the same level as the office. 
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The control group had no toilet access on the level of their office and had to use toilets 
two floors below their office. These were accessible by stairs or elevator. The MA and 
MA+SSWD groups had their meeting rooms along the perimeter of the main office floor. 
The control group had their meeting spaces on a mezzanine level above the main office 
floor. This was only accessible by stairs. All worksite meeting rooms consisted of a large 
table surrounded by chairs. All offices were located in areas of the city where there were 
walkways for lunchtime PA. The control group were within walking distance to the city 
centre. The MA and MA+SSWD groups had showering facilities on site. There were no 
shower facilities at the workplace of the control group.  
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Table 5-6 Workplace environment audit 
 C MA 
MA+S
SWD 
Is the office open plan?    
Are the desks communal?    
Are the desks booth-like?    
Do staff have their own offices?    
Are the offices centralised to one area?    
Is there the opportunity to stand in the office?     
Do staff have their own desktop PC?    
Do staff have access to a work laptop?    
Do staff have access to their own laptop?    
Do staff have access to mobile devices such as I pads/tablets?    
Do staff have a work mobile phone?    
Are staff permitted to use their own mobile at work?    
Do staff have a work landline on their desks?    
Do staff have access to a cordless landline?    
Do staff have access to a headset for phone calls?    
Do staff have their own printer at their desk?    
Does the office have communal printers?    
Does the office have communal photocopiers?    
Do staff have their own bin at their desk?    
Does the office have communal bins?    
Do staff have their own filing/storage space at their desk?    
Does the office have communal filing/storage space?    
Is there/ are there elevators in the building?    
Can the offices be accessed by elevator?    
Are there stairs in the building?    
Can the offices be accessed by stairs?    
Is there a central canteen/kitchen in the building?    
Is there a kitchen or break room for staff?    
Are the tables and chairs in the kitchen/break room?    
Is there the opportunity to stand in kitchen/break room?     
Are there tables and chairs in the meeting room?    
Is there the opportunity to stand in the meeting rooms?     
Are there shower/changing facilities in the workplace     
Are the lights controlled by movement sensors?    
Is temperature regulated to remain constant?    
Do staff have flexible working/lunch hours?    
Green=Yes, Red=No, Yellow=Some
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 5.3.7 Sedentary behaviour/physical activity  
Tables 5-6 presents the data for each group detailing the outputs from the activPALTM 
analysis for the full day at baseline, midpoint (4 weeks) and endpoint (8 weeks). Wear 
time was high; with no group mean, at any time point, less than 15 hours wear time per 
day (excluding sleep and non-wear time).   
 
In terms of daily SB, a group mean difference of +2 min/day was detected from baseline 
to midpoint and -29.4 min/day from baseline to endpoint in the control group. The group 
mean difference for SB in the MA group was +7 min/day from baseline to midpoint and 
+16 min/day from baseline to endpoint. In the MA+SSWD group, the group mean 
difference was -63 min/day from baseline to midpoint and -41 min/day from baseline to 
endpoint. The number of sedentary bouts and length of sedentary bouts remained 
relatively stable within all groups over the duration of the study period.  Figure 5-4 shows 
the individual differences in whole day SB from baseline to end point follow up.    
 
The group mean difference for time spent standing per day in the control group was -8 
mins/day from baseline to midpoint and + 8mins/day from baseline to endpoint. In the 
MA group, the group mean difference in standing time was -48 mins/day from baseline 
to midpoint and –6 mins/day from baseline to endpoint. In the MA+SSWD group, the 
group mean difference was +50 mins/day from baseline to midpoint and +41 mins/day 
from baseline to endpoint.  
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The group mean difference in time spent stepping per day in the control group was –5 
mins/day from baseline to midpoint and + 7mins/day from baseline to endpoint. There 
was no group mean difference baseline to midpoint and -2min/day group mean 
difference from baseline to endpoint in the MA group. In the MA+SSWD group the group 
mean difference was + 7 mins/day from baseline to mid and endpoints. 
 
Overall step count was low across all three groups. The group mean difference in the 
control group was -101 steps/day from baseline to midpoint and +191 steps/day from 
baseline to endpoint. The group mean difference in the MA group was -38 steps /day 
from baseline to midpoint and -312 steps/day from baseline to endpoint. In the 
MA+SSWD group the group mean difference was +264 steps per day from baseline to 
midpoint, and +88 steps/day from baseline to endpoint.  
 
Table 5-7 presents the data for each group detailing the percentage of the workday in 
sitting, standing and stepping, based on the participants’ average working day. The 
group mean difference in the percentage of time at work spent sitting was -0.15% from 
baseline to midpoint and -1.5% from baseline to endpoint in the control. The group mean 
difference in the percentage of time at work spent sitting in the MA group was +3.11% 
from baseline to midpoint and +3.43% from baseline to endpoint. The MA+SSWD group’s 
mean difference in the percentage of time at work spent sitting was -14.37% from 
baseline to midpoint and -10.17% from baseline to endpoint. Figure 5-5 shows the 
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individual differences in percentage of the workday in sitting, from baseline to end point 
follow up.  
 
The group mean difference in the percentage of time at work spent standing in the 
control group, was +0.4% from baseline to midpoint and +1.18% from baseline to 
endpoint. The group mean difference in the percentage of time at work spent standing 
in the MA group was -3.71% from baseline to midpoint and -3.83% from baseline to 
endpoint. The MA+SSWD group’s mean difference in the percentage of time at work 
spent standing was +13.95% from baseline to midpoint and +9.63% from baseline to 
endpoint.  
 
The group mean difference in the percentage of time at work spent stepping in the 
control group, was -0.25% from baseline to midpoint and +0.32% from baseline to 
endpoint. The group mean difference in the percentage of time at work spent stepping 
in the MA group was +0.59% from baseline to midpoint and +0.41% from baseline to 
endpoint. The MA+SSWD group mean difference in the percentage of time at work spent 
stepping was +0.42% from baseline to midpoint and +0.51% from baseline to endpoint. 
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Table 5-7  Mean sitting, standing and stepping times for each arm at the predefined time points after removal of sleep and 
non-wear (activPALTM derived) 
 Baseline Mid End 
 
C 
(n=14) 
MA 
(n=19) 
MA+ 
SSWD 
(n=18) 
C 
(n=13) 
MA 
(n=18) 
MA+ 
SSWD 
(n=14) 
C 
(n=11) 
MA 
(n=16) 
MA+ 
SSWD 
(n=16) 
 
Average wear 
time/day (h) 
15.21 ± 
1.23 
15.46 ± 
1.05 
15.30 ± 
0.89 
15.04 ± 
1.08 
15.48 ± 
1.21 
15.19 ± 
1.22 
15.00 ± 
1.20 
15.41 ± 
1.12 
15.40 ± 
1.18 
 
Average sitting 
time/day (h) 
11.00 ± 
1.76 
9.98 ± 2.80 
11.03 ± 
1.61 
11.03 ± 
1.27 
10.10 ± 
1.86 
9.98 ± 1.19 
10.51 ± 
1.39 
10.24 ± 
1.61 
10.34 ± 
1.46 
 
Proportion of wear 
time in sitting (%) 
72.64 ± 
11.70 
64.19 ± 
16.73 
72.10 ± 
9.96 
73.76 ± 
9.91 
65.29 ± 
10.76 
65.79 ± 
7.04 
70.25 ± 
8.65 
66.65 ± 
10.88 
67.37 ± 
10.29 
 
Average standing 
time/day (h) 
3.03 ± 1.77 4.03 ± 2.40 2.98 ± 1.31 2.90 ± 1.68 3.23 ± 1.61 3.81 ± 0.78 3.17 ± 1.21 3.77 ± 1.60 3.67 ± 1.37 
Proportion of wear 
time in standing (%) 
 
19.59 ± 
10.62 
26.47 ± 
16.79 
19.53 ± 
8.96 
18.93 ± 
9.74 
25.45 ± 
10.54 
25.15 ± 
5.33 
21.07 ± 
7.85 
24.31 ± 
10.22 
23.71 ± 
9.02 
 
Average stepping 
time/day (h) 
1.19 ± 0.33 1.45 ± 0.54 1.28 ± 0.38 1.11 ± 0.31 1.45 ± 0.42 1.40 ± 0.55 1.31 ± 0.38 1.41 ± 0.67 1.39 ± 0.55 
Proportion of wear 
time in stepping (%) 
 
7.78 ± 1.97 
 
9.35 ± 3.20 8.38 ± 2.41 7.32 ± 1.82 9.28 ± 2.37 9.07 ± 3.10 
16.29 ± 
26.44 
9.04 ± 4.06 8.91 ± 3.00 
 
Average sit to upright 
transitions (breaks) 
45.40 ± 
11.13 
41.39 ± 
11.13 
46. 69 ± 
9.95 
45.28 ± 
11.37 
41.12 ± 
9.62 
45.79 ± 
9.99 
47.55 ± 
9.17 
42.53 ± 
8.93 
46.82 ± 
10.27 
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 Baseline Mid End 
 
C 
(n=14) 
MA 
(n=19) 
MA+ 
SSWD 
(n=18) 
C 
(n=13) 
MA 
(n=18) 
MA+ 
SSWD 
(n=14) 
C 
(n=11) 
MA 
(n=16) 
MA+ 
SSWD 
(n=16) 
Average number of 
sitting bouts/day 0-30 
mins 
38.87 ± 
12.16 
35.31 ± 
8.02 
39.93 ± 
10.93 
39.07 ± 
12.42 
35.12 ± 
9.18 
40.39 ± 
10.46 
41.78 ± 
9.51 
36.51 ± 
8.57 
40.99 ± 
10.65 
Average number of 
sitting bouts/day 30-
60 mins 
4.56 ± 1.46 4.41 ± 1.66 4.91 ± 1.37 4.37 ± 1.45 4.29 ± 1.48 3.95 ± 1.48 4.38 ± 1.11 4.45 ± 1.58 3.97 ± 1.37 
Average number of 
sitting bouts/day 60+ 
mins 
2.30 ± 1.06 1.85 ± 0.92 2.15 ± 1.01 2.11 ± 0.77 1.92 ± 0.69 1.72 ± 0.67 1.78 ± 0.70 1.84 ± 0.87 2.07 ± 0.58 
 
Average number of 
sitting bouts/day 
45.73 ± 
11.14 
41.58 ± 
8.84 
46.98 ± 
9.94 
45.54 ± 
11.33 
41.33 ± 
9.70 
46.05 ± 
9.98 
47.95 ± 
9.21 
42.79 ± 
8.90 
47.03 ± 
10.27 
 
Average time sitting 
bouts/day 0-30 mins 
4.49 ± 1.09 4.21 ± 1.22 4.55 ± 1.33 4.81 ± 1.17 4.29 ± 1.19 4.58 ± 1.20 4.78 ± 1.00 4.41 ± 0.91 4.55 ± 1.01 
 
Average time sitting 
bouts/day 30-60 mins 
3.20 ± 1.05 3.10 ± 1.18 3.42 ± 0.94 3.08 ± 1.06 3.03 ± 1.04 2.77 ± 0.56 3.04 ± 0.81 3.15 ± 1.09 2.74 ± 0.92 
 
Average time sitting 
bouts/day 60+ mins 
3.31 ± 1.69 2.67 ± 1.26 3.07 ± 1.46 3.14 ± 1.25 2.79 ± 1.08 2.71 ± 1.05 2.70 ± 1.56 2.68 ± 1.25 3.05 ± 0.84 
 
Average number of 
steps/day 
2995.34 ± 
912.55 
3566.07 ± 
1516.45 
3247.12 ± 
1019.26 
2893.82 ± 
954.65 
3527.35 ± 
1128.55 
3511.14 ± 
1453.00 
3186.05 ± 
991.35 
3253.95 ± 
1712.40 
3335.37 ± 
1303.44 
 
Number of valid days 
5.71 ± 1.49 6.11 ± 1.41 6.17 ± 1.29 5.08 ± 1.80 5.83 ± 1.38 6.43 ± 0.76 6.09 ± 1.45 5.94 ± 1.48 5.69 ± 1.62 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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Table 5-8 Mean percentages of sitting, standing and stepping times at work for each arm at the predefined time points 
(activPALTM derived) 
 Baseline Mid  End 
 C 
(n=13) 
 
MA 
(n=19) 
MA+SSWD 
(n=18) 
 
C 
(n=11) 
MA 
(n=18) 
MA+SSWD 
(n=14) 
C 
(n=10) 
MA 
(n=16) 
MA+SSWD 
(n=16) 
Sitting at work 
(%)  
74.06 ± 
20.34 
70.44 ± 
22.54 
76.80 ± 
16.57 
73.91 ± 17.7 73.55 ± 
12.52 
62.43 ± 
13.39 
72.56 ± 
23.29 
73.87 ± 
15.75 
66.63 ± 
20.86 
Standing at work 
(%) 
19.97 ± 
19.17 
23.94 ± 
22.67 
17.62 ± 
16.65 
20.37 ± 
17.16 
20.24 ± 
13.01 
31.57 ± 
13.90 
21.15 ± 
22.88 
20.11 ± 
15.22 
27.25 ± 
21.24 
Stepping at work 
(%)  
5.97 ± 2.13 5.61 ± 1.91 5.58 ± 2.87 5.72 ± 1.98 6.20 ± 2.57 6.00 ± 3.14 6.29 ± 2.64 6.02 ± 2.74 6.12 ± 3.09 
No of valid days  4.00 ± 1.15 4.32 ± 0.89 4.44 ±  0.78 3.82 ± 1.33 4.39 ± 0.78 4.64 ± 0.65 3.80 ±  1.03 4.06 ±  0.77 4.13 ±  0.89 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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Figure 5-4 Individual differences in whole day SB from baseline to endpoint  
(i) 
 
(ii) 
 
(iii) 
 
(i) Control group n=11, (ii) MA group n=16 and, (iii) MA+SSWD group n=16. Data are individual mean change.  
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Figure 5-5 Individual differences in percentage of time at work in SB from baseline to 
endpoint 
(i) 
 
(ii) 
 
(iii) 
  
(i) Control group n=10, (ii) MA group n=16 and, (iii) MA+SSWD group n=16. Data are individual mean change.  
-60
-40
-20
0
20
40
60
%
 o
f 
w
o
rk
 d
ay
 
Participant
-60
-40
-20
0
20
40
%
 o
f 
w
o
rk
 d
ay
Participant
-40
-35
-30
-25
-20
-15
-10
-5
0
5
%
 o
f 
w
o
rk
d
ay
Participant
  184 
 5.3.8 Productivity 
Overall group mean differences in productivity was minimal (Table 5-8). The group mean 
differences showed a slight initial rise in productivity from baseline to midpoint (C=+4%, 
MA=+0.04%, MA+SSWD=+1.5%). The group mean difference in productivity from 
midpoint to endpoint in the control and MA+SSWD indicated an increase in productivity 
(C=+0.08%, MA+SSWD=+0.70%). The group mean difference in the MA group suggest a 
decline in productivity from baseline to endpoint (-4.70%).   
 
 5.3.9 Mood 
Few group mean differences were observed within groups over the duration of the study 
for mood (Table 5-9). The group mean difference from the anger subscale in the 
MA+SSWD group showed a notable increase in anger levels from baseline to midpoint 
(+7.75%), however this returned to below the baseline value at endpoint (-4.56%). The 
group mean difference in the depression subscale for both the intervention groups (MA 
and MA+SSWD) showed a notable increase in depression levels from baseline to 
midpoint (MA=+7.00% MA+SSWD=+10.13%), with a subsequent drop in depression 
group mean difference from baseline to endpoint in the MA+SSWD group (-4.25%). 
Although the group mean difference in the MA group from baseline to endpoint suggests 
an elevated score from baseline (+3%), it is lower than it had been at midpoint. There 
was also a notable increase in tension in the control group from baseline to midpoint 
(+7.81%) and baseline to endpoint (+5.88%). 
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Table 5-9 Mean productivity scores for each arm at the predefined time points  
Productivity Baseline Mid End 
 
C 
(n=14) 
MA 
(n=20) 
MA+ 
SSWD 
(n=19) 
C 
(n=13) 
MA 
(n=19) 
MA+ 
SSWD 
(n=17) 
C 
(n=13) 
MA 
(n=19) 
MA+ 
SSWD 
(n=17) 
 
 
6.90 ± 
1.07 
 
7.23 ± 
1.00 
7.31 ± 
0.90 
7.30 ± 
0.97 
7.27 ± 
1.00 
7.46 ± 
1.70 
6.98 ± 
0.88 
6.76 ± 
1.25 
7.38 ± 
0.85 
No of valid 
days 
4.79 ± 
0.43 
4.85 ± 
0.49 
4.58 ± 
0.69 
4.92 ± 
0.28 
4.95 ± 
0.23 
4.42 ± 
0.94 
4.46 ± 
0.97 
4.37 ± 
0.90 
4.76 ± 
0.44 
Note: 0=lowest productivity levels 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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Table 5-10 Mean mood scores (BRUMS) for each arm at the predefined time points  
BRUMS Baseline Mid End 
 
C 
(n=16) 
MA 
(n=20) 
MA+SSWD 
(n=20) 
C 
(n=12) 
MA 
(n=18) 
MA+SSWD 
(n=16) 
C 
(n=13) 
MA 
(n=18) 
MA+SSWD 
(n=18) 
Anger 
3.56 ± 
3.27 
2.70 ± 
2.77 
2.45 ± 
1.82 
3.00 ± 
3.19 
2.44 ± 
2.01 
3.69 ± 
3.36 
3.77 ± 
4.02 
2.17 ± 
1.58 
1.72 ± 
2.27 
Confusion 
2.50 ± 
2.31 
1.60 ± 
1.43 
1.70 ± 
1.98 
3.25 ± 
4.58 
2.22 ± 
2.46 
2.63 ± 
3.30 
2.77 ± 
3.83 
1.61 ± 
2.03 
1.67 ± 
2.50 
Depression 
3.00 ± 
3.03 
0.85 ± 
1.31 
1.85 ± 
2.11 
2.75 ± 
3.44 
2.06 ± 
2.46 
3.47 ± 
4.03 
2.85 ± 
3.24 
1.33 ± 
2.17 
1.17 ± 
1.79 
Tension 
3.75 ± 
3.45 
2.65 ± 
1.98 
3.00 ± 
2.96 
5.00 ± 
4.43 
3.22 ± 
2.71 
3.38 ± 
3.96 
4.69 ± 
3.28 
2.33 ± 
2.03 
2.22 ± 
2.24 
Fatigue 
6.81 ± 
3.51 
5.90 ± 
2.95 
5.80 ± 
3.25 
6.58 ± 
4.10 
5.67 ± 
2.52 
6.63 ± 
4.77 
6.23 ± 
3.27 
5.39 ± 
2.89 
5.17 ± 
2.98 
Vigour 
8.31 ± 
2.73 
8.55 ± 
2.48 
8.40 ± 
1.93 
9.08 ± 
2.68 
7.72 ± 
3.86 
8.19 ± 
3.15 
8.69 ± 
2.56 
8.56 ± 
3.00 
7.89 ± 
2.32 
 
Note: Lower scores indicate having less experience of the feelings described by the mood descriptors over the last week 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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5.3.10 Completion rates and usable data 
This data is displayed for all outcomes at baseline, mid and end-point in their respective 
results tables 5-7, 5-8 and 5-9, by way of n values. At baseline, all participants provided 
demographic measures. In the control group, 12.5% did not provided height or BMI 
measures and 6.25% did not provide an occupational category (Table 5-2). At endpoint 
follow-up, completion rates for the satisfaction survey ranged from 90-100% (Table 5-
4). 100% of the workplaces agreed to an audit being performed at baseline and endpoint.  
 
In terms of productivity data (Table 5-8), completion rates ranged from 87.5-100% at 
baseline, 81.25-95% at mid and endpoints. The number of valid days of productivity data 
in each group was high, no group mean at any time point was less than 4.37 days per 
five-day data collection period. At baseline all participants (100%) provided BRUMS data 
(Table 5-9). Completion rates ranged from 75-90% at midpoint and 81.25-90% at 
endpoint.  
 
In terms of valid activPALTM data for the overall day (Table 5-6), valid data ranged from 
87.5-95% at baseline, 70-90% at midpoint and 68.75-80% at endpoint. The number of 
valid days of data in each group was high (Table 5-6), no group mean at any time point 
was less than 5.08 days per seven-day data collection period. In terms of percentage of 
the work day spent sitting, valid data ranged from 81.25-95% at baseline, 68.75-90% at 
midpoint and 62.5-80% at endpoint. The number of valid days of data in each group was 
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good (Table 5-7), no group mean at any time point was less than 3.80 days per five-day 
data collection period. 
 
 5.3.11 Adverse events and technical issues 
Over the course of the study no serious adverse events were recorded, however there 
were a small number of minor incidents with the activPALTM devices (Table 5-10). Over 
the course of the intervention period there were 17 cases where participants recorded 
in their diaries that their ActivPALTM/adhesive patch caused some slight skin irritation. 
These 17 cases consisted of 13 individuals (n=1 reported irritation at all three 
measurement points, n=4 reported issues at two measurement points).  There were 6 
instances where participants removed the device due to the irritation. There were also 
ten identified cases of ActivPALTM battery malfunction (i.e. battery did not hold charge 
for the full seven day measurement period). Two mobile devices had to be replaced due 
to charging issues. There were also five instances where participants contacted the 
researcher to report issues with the timing of prompts, which led to the app being 
updated. 
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Table 5-11 ActivPALTM issues 
 Baseline Mid  End Total 
 C 
 
MA 
 
MA+SS
WD 
 
C 
 
MA 
 
MA+SS
WD 
 
C 
 
MA 
 
MA+SS
WD 
 
 
ActivPALTM/dressing 
irritation (kept 
device on) 
1 1 2 1 0 2 2 2 0 11 
ActivPALTM/dressing 
irritation (took 
device off) 
0 0 3 1 0 1 0 0 1 6 
ActivPALTM Battery 
malfunction 
0 5 1 0 0 1 0 2 1 10 
C= control group, MA= mobile app group, MA+SSWD= mobile app plus sit-stand work desk group 
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5.4 Discussion 
 The aim of this study was to assess the feasibility of a mobile app intervention to 
promote sitting time reductions in office workers.  The feasibility study and process 
evaluation suggest that the “Worktivity” app intervention, delivered in combination with 
access to a SSWD, results in short term improvements in workplace sitting time. Using 
the “Worktivity” app alone, however, failed to reduce SB. This suggests that 
environmental facilitators may be necessary in order to reduce workplace SB however, 
without a SSWD only intervention arm, it is not possible to confirm if the Worktivity app 
has a contributory effect or not. Changes in self-assessed productivity and mood within 
groups were minimal, suggesting the intervention did not have a negative impact on the 
everyday work of the employees. 
 
The process evaluation suggests that the “Worktivity” app may have failed to bring about 
positive reductions in SB due to several technical issues. Results showed that the mobile 
app intervention could be delivered as per protocol, with moderate exposure, in a 
workplace setting. Recruitment of office staff was somewhat possible, however only 93% 
of the target sample was recruited. Of those recruited, retention in the study was good, 
although satisfaction with the interventions was mixed. Sufficient usable data were 
collected at all-time points. There were no serious study related adverse events but 
there were a number of participants noting some slight irritation from the 
ActivPALTM/adhesive dressing. The feasibility study highlighted several areas for 
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improvement, particularly with the app. “Worktivity” has potential to be modified based 
the information gathered and may benefit from further rounds of testing.  Based on the 
process evaluation the MA intervention appears to be more acceptable than the 
MA+SSWD intervention. 
 
The “Worktivity” app alone did not appear to be effective in reducing SB. These results 
contrast to findings from other behavioural interventions at work (activity trackers, 
computer prompts) without SSWD strategies where sitting reductions were noted 
(Evans et al., 2012; Brakenridge et al., 2018; O’Dolan et al., 2018). Although other studies 
using mobile apps have shown promise in reducing SB, none of these were conducted in 
the workplace setting (Bond et al., 2014; Kendzor et al., 2016; King et al., 2016, Arrogi et 
al., 2017).  In this study, the failure of the app alone to have a beneficial impact on 
reducing SB may be explained by a number of factors. Firstly, at baseline, the MA group 
was generally less sedentary than the other two groups. This may have imposed a ceiling 
effect, lessening the impact of the intervention (White et al., 2017). Secondly, the app 
alone as a single component intervention, may not have been sufficient to elicit 
behaviour change. The participants in the MA group reported that, while the 
intervention made them more aware of negative sitting patterns, the office environment 
did not allow them to change their behaviour which led to them being frustrated with 
the intervention. This is further supported by the observed reduction in SB in the 
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participants who had a SSWD during the intervention. This may suggest that 
environmental facilitators are a necessity in interventions targeting workplace sitting. 
 
Another reason for the lack of effectiveness may be explained by environmental and 
contextual differences between the workplace clusters. For example, the MA group had 
flexible working hours whereas the MA + SSWD group had fixed hours. If employees 
availed of flexible hours (i.e. by taking fewer or shorter breaks throughout the day so as 
to leave early) they would have reduced opportunity for breaks in SB throughout the day 
compared with those adhering to fixed hours. In addition, as there were no scheduled 
breaks during the day, participants in the MA group may have feared they were being 
judged for slacking or avoiding work by colleagues and mangers, if they were seen to be 
away from their desk. 
 
The effects of the current intervention on the MA+SSWD group of -63 min/day at 4 
weeks, and -41 min/day at 8 weeks is similar to another multicomponent intervention 
using technology (internet-delivered programme) and environmental changes (portable 
pedal machine) to target occupational SB which resulted in a 58 min/day reduction in SB 
at 12 weeks (Carr et al., 2013). Results from the current study showed the MA+SSWD 
group reduced the percentage of time sitting at work by 10% from baseline to endpoint. 
This is similar to the 7% reduction seen in Danquah et al. (2016) who also used 
multicomponent interventions using technology (emails and texts) and environmental 
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changes (high meeting tables in meeting rooms, offices and corridors), targeting 
occupational SB, over a 12-week time frame. These reductions are higher than that 
reported by Maylor et al. (2018) (-3.98% per work day) who also used a combined 
approach involving technology (computer prompts) and environmental strategies 
(decentralisation of facilities e.g. bins/printers) to reduce workplace sitting time over an 
8-week period.  The variation in results between the current study, Carr et al. (2013), 
Danquah et al. (2016) and Maylor et al. (2018) may be explained by the different types 
of interventions, outcome measures, duration of interventions used and office contexts.  
 
Maylor et al. (2018) speculate the smaller reduction in sitting time in their study is due 
to inadequate environmental changes, which may also be the case for the MA group in 
the current study. Physical office environment was also seen to be a barrier to SB 
reduction in a previous office based intervention with no environmental aspect 
(Mackenzie et al., 2015). In the current study, the MA+SSWD group did reduce their SB 
and appear to have replaced time spent sitting with standing, rather than stepping. This 
replacement has also been noted in other studies using SSWDs to reduce SB at work 
(Alkhajah et al., 2012, Neuhaus et al., 2014 b). These results reiterate that in the absence 
of infrastructure that facilitates performance of work tasks while standing or moving, 
workers are unlikely to reduce their sitting (Gardner et al., 2017). However, the lack of a 
SSWD only arm means at this stage, it is not possible to determine whether the desk 
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alone was responsible for the change in SB or whether the additional behavioural 
support provided by the “Worktivity” app increased the effectiveness of the desk.   
 
A systematic review exploring the efficacy of interventions that use apps to improve diet, 
PA and SB found multi-component interventions (apps in conjunction with other 
intervention strategies) to be more effective than stand-alone app interventions 
(Schoeppe et al., 2016). Recent meta-analyses also have concluded that multi 
component intervention strategies are successful in reducing occupational SB (Chu et 
al., 2016; Shrestha et al., 2016; Shrestha et al., 2018). However, Shrestha et al. (2016 and 
2018) found insufficient high quality evidence to draw definitive conclusions on multi 
versus single component interventions. The use of multiple intervention strategies to 
achieve long-term health behaviour change has previously been recommended (De 
Bourdeaudhuij et al., 2011; Appleton et al., 2016; Rodrigues et al., 2016). However, the 
most effective approach or combination of approaches to reduce SB remains to be 
tested in future trials.  
 
The reduction in workplace sitting time found in the MA + SSWD group should be 
interpreted with caution due to the modest reduction in SB observed in the control 
group. The slight decrease in sitting time observed in the control group may be due to 
contamination of the group (i.e. their adoption of SB reduction activities). It has been 
noted that contamination of the control condition to aspects of the active condition is 
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not uncommon (Lewis, 2015; Ehlers et al., 2016) and it is believed to be relatively easy 
for participants assigned to a control condition to became contaminated in an 
intervention as such (Courneya et al., 2002). Participants consenting to a behaviour 
change study are also likely to have an interest in changing their behaviour, and thus, 
participation might be a motivator (Lewis, 2015). The workplace audit revealed more 
opportunities to reduce sitting and incorporate PA during the work day in the control 
workplace than the other two settings. These include having access to laptops; toilet 
facilities located on other floors; and offices being in closer proximity to local amenities. 
The slight reduction in SB seen in the control group may have been the result of their 
heightened awareness of occupational SB by simply participating in the study and taking 
advantage of these existing opportunities. 
 
The number of prolonged sedentary bouts and sedentary to upright transitions 
remained relatively stable within all groups over the duration of the study period.  The 
reduction in the number of prolonged bouts (>30 mins) was the greatest in the 
MA+SSWD group (-1.02 bouts). This is slightly higher than the reduction in prolonged 
bouts reported by Maylor et al (2018) (-0.59 bouts) but lower than that reported by 
Arrogi et al (2017) who reported a reduction in the number of prolonged bouts (-2.8 
bouts) following a 2-week app based “sit-less” intervention (Arrogi et al., 2017), albeit 
not in the workplace. The minimal changes observed in the current study in relation to 
sedentary to upright transitions were also seen in a study exploring the use of computer 
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prompts at work to break-up SB (Júdice et al., 2015). There was minimal change in the 
total number of sedentary to upright transitions, despite successfully reducing sitting 
time and increasing time spent standing, as was noted in the current study. In the current 
study, the amount of time in prolonged sitting bouts reduced in both the control (-46.2 
min/day) and MA+SSWD groups (-44.4 mins/day) from baseline to endpoint. This 
suggests that participants reduced their sitting time by taking longer, but fewer, 
standing/PA breaks rather than multiple shorter breaks.  
 
Results from Chapter 3 highlighted concerns amongst employers and employees 
regarding the impact of SB reduction interventions on mood and productivity. Despite 
these concerns, the present study revealed negligible changes in these outcomes across 
all three groups (i.e. a neutral effect). These preliminary findings are positive and should 
serve to reassure employers and employees that reducing sitting during the workday 
may not compromise output or negatively affect mood. Other interventions to reduce 
SB have also reported no negative impact on productivity (Dutta et al., 2014 Neuhaus et 
al, 2014 b, Thorp et al., 2014), although no improvement was detected in these 
outcomes either. This may be explained by high levels of productivity at baseline and the 
tools used not having the sensitivity to detect improvements as a result of the 
interventions (Pereira et al., 2015). Productivity and mood are difficult outcomes to 
measure in this population and setting as they are likely to fluctuate greatly throughout 
the workday and are subject to unpredictable and uncontrollable external influences. 
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The understanding of the concept of workplace productivity is still growing and validity 
and reliability of various qualitative productivity outcomes need to be established 
(Pereira et al., 2015). Due to the subjective nature of self-report questionnaires, more 
comprehensive methods of quantifying productivity should be considered (Pedersen et 
al., 2009). Objective measures of productivity (e.g. key strokes per minute) and proxy 
measures from employers regarding employee productivity may be worth considering 
for future studies.  
 
In relation to mood, a similar study using a web-based intervention to reduce SB also 
showed no distinctive effect on employees´ mental well-being (Puig-Ribera et al., 2017). 
In contrast, other “sit-less” interventions have reported decreases in fatigue and 
increases in wellbeing and overall mood (Dutta et al., 2014; Thorp et al., 2014; 
Bergouignan et al., 2016). Differences in the results are most likely attributed to the 
variation in intervention, intervention time frame and measurement instruments used. 
The effect of reducing time spent sitting at work on mental health outcomes remains 
unclear, and further studies to understand the relationship between SB at work and 
mental health/mood outcomes are recommended (Tobin, Leavy and Jancey, 2016). 
 
Besides the preliminary effectiveness scores, many practical feasibility considerations 
were discovered. Recruitment of both worksites and individual participants proved to be  
a challenge, resulting in the target sample size not being met. These challenges were 
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also reported in another feasibility study targeting workplace SB using education and 
prompts that used similar email based recruitment strategies (O’Dolan et al., 2018). As 
echoed by O’Dolan and colleagues (2018), it may be beneficial for future work with this 
population to explore alternative recruitment methods. Despite recruitment challenges 
in the current study, retention was good (89%). Similar retention rates were found in 
another workplace SB reduction intervention (86%) (O’Dolan et al., 2018). This suggests 
that initial contact with employers is the largest barrier to recruitment and could be 
improved by the education of the employers to the benefits of their employees 
participating in workplace SB reduction interventions (O’Dolan et al. 2018). 
 
The process evaluation results indicate that the app component of the intervention was 
not entirely implemented as the researchers had intended, with delivery of some aspects 
somewhat compromised. Data from the satisfaction survey revealed that a number of 
participants in both groups (higher numbers in the MA+SSWD group) did not remember 
receiving, or ignored, the educational facts and tips as time went on. This most likely 
affected the effectiveness of the intervention as the educational aspects were designed 
to support users in reducing their sitting time (Gardner et al., 2017).  In particular, this 
may have limited the effectiveness of the intervention on the MA group as they were 
more reliant on the app than the group who had access to a SSWD. It is speculated that 
one reason participants did not remember receiving the educational facts and tips could 
be because the educational prompt was set to be sent at the end of each work day (after 
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the 8th log) and in instances where participants did not adhere to each hourly log (i.e. 
logged their sitting <8 times), the educational prompt was not sent. Others reported that 
although they received the facts and tips, they ignored them. Participants ignoring digital 
intervention content sent to encourage SB reduction has also been reported elsewhere 
(O’Dolan et al., 2018). Apps tend to have a natural time course for use.  A survey of app 
retention averages reported that 21% of users will only use an app once (Localytics, 
2017). Of those who continue to engage, after 8 weeks 66% of users and after 12 weeks 
71% of users disengage with an app (Localytics, 2017).  This again highlights the 
engagement struggles that are inherent in digital interventions.  
 
Participants in the MA group acknowledged the prompts to log sitting more often than 
those in the MA+SSWD group (66% v 52%). This result is comparable to exposure seen 
in another recent app based self-monitoring intervention to improve health behaviours 
(including SB reduction) in a sample of US veterans (Buman et al., 2015). The veterans 
logged approximately 60% of their SB on the app over the 8-week intervention. 
Qualitative data from the exit survey in this study suggest that the moderate levels of 
exposure in this study may be due to work tasks taking priority. The lower exposure 
levels in the MA+SSWD group may be resulting from the higher reports of app technical 
issues in this group and more reports of not receiving the educational facts and tips.  
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Satisfaction with the interventions was at best modest, with the MA group more satisfied 
with their intervention than the MA+SSWD group. For both groups, factors influencing 
adherence to the intervention included better awareness of their sitting behaviours, 
perceived positive impact on productivity and an easy to use intervention. These were 
also reported in similar studies investigating factors that impact SB interventions at work 
(Gilson et al., 2011; Grunseit et al., 2013; Mackenzie et al., 2015). Those in the MA+SSWD 
group generally deemed the SSWD to be acceptable. This is comparable to other studies 
assessing acceptability of SSWD to reduce occupational SB (Grunseit et al., 2013; Graves 
et al., 2015).  
 
In the current study, the modest overall satisfaction with the intervention is believed to 
be due to the app. Mixed user experiences and modest overall satisfaction with a self-
monitoring app based intervention has been reported elsewhere (Buman et al., 2015). 
While other interventions using apps to assist in SB reduction have reported good 
satisfaction rates (Bond et al., 2014; King et al., 2016), none of these were based in an 
occupational setting. The lower rates of satisfaction with the app in the MA+SSWD 
compared to MA group may be due to the greater number of technical issues reported 
by these participants. Technical malfunctions appear to be common in technology 
enhanced health interventions (Cooley, Pedersen and Mainsbridge, 2013; Brakenridge 
et al., 2016; Van Drongelen et al., 2016; Brackenridge et al., 2018), which may impact 
upon satisfaction rates (Van Drongelen et al., 2016). The ability to deliver satisfying 
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smartphone experiences by minimising technical glitches, may drive continued 
engagement with the intervention (Kim, Kim and Wachter, 2013). Therefore, echoing 
Osmond and Cohn (2015), technical challenges can and do happen and researchers in 
this area should have IT support readily available throughout the intervention design and 
implementation process in order to avoid such issues.   
 
Both groups (more so MA+SSWD group) found the app to be an inconvenience in an 
already demanding workplace environment. This has been widely reported as an issue 
in other workplace health interventions (Wierenga et al., 2013; Hadgraft et al., 2016 b; 
Brakenridge et al., 2018; O’Dolan et al., 2018). Although self-monitoring in SB reduction 
interventions has been shown to be one of the more promising intervention techniques 
(Gardner et al., 2015), it was deemed a highly disliked feature of the current study. The 
intervention was designed to be non-invasive with minimal user input, yet it is possible 
that the hourly self-monitoring prompts were too frequent, resulting in a high user 
burden, as has been reported elsewhere (Rosenberg et al., 2015). This is a common 
problem with app self-monitoring (Dennison et al., 2013; Simons et al., 2018), therefore, 
reducing the frequency of the self-monitoring prompts and increasing automation may 
be worth considering. In particular, an app sensitive to detecting when a person may be 
most responsive to a prompt (e.g. when less busy and at a location where it is possible 
to break their sitting) would be more useful. 
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To further address the issue of work demands, future SB reduction interventions could 
explore content atypical to traditional SB reduction interventions by including time and 
stress management features. It has also been suggested that if difficulties in participating 
in interventions as such due to work demands and workload arise, staff should be 
encouraged to discuss this with their manager (Wierenga et al., 2013). Another approach 
is to ensure that managers are educated on the importance of SB reduction from a health 
and safety point of view and therefore encourage their staff to participate. 
 
Data from the satisfaction survey highlighted mixed acceptability of the interventions. 
Some participants liked the SSWD, while others felt it too small to accommodate their 
computer monitors. Other participants found the prompts to move to be motivational, 
while others found them irritating and distracting. Some participants were more 
motivated by meeting their daily goals, whilst others preferred viewing their feedback 
charts. These results are not surprising as office workers will likely differ in what 
motivates and encourages behaviour change (Gardner et al., 2017). Researchers must 
also be cognisant of individual idiosyncrasies in how participants feel, think, look, behave 
or respond at any particular time (Corbett, 2017) and in this population it may be due to 
their specific work tasks and their own personal values. In the future, the most 
appropriate approach may be stepping away from uniform intervention content, and 
offering something more personalised such as a behaviour change “recipe” or “menu”, 
where users can select components of their own preference and tailor their own 
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intervention. Allowing the user to alter and evolve app content as their behaviour begins 
and continues to change, may also prevent disengagement.  
 
 The results of this study should be interpreted in the context of several limitations, 
notably a small sample size. This sample was drawn from one area in NI, limiting 
generalisability of results. It is also evident from the individual level data that there are 
some participants with data falling more distant to the other values. After visualising the 
data and checking for errors, there was no reason to believe this data was erroneous 
and therefore was kept in the data set.  These more “extreme” values may have 
impacted upon the group mean differences observed. The sample target size was also 
not met. It could also be argued that those who consented to participate were more 
motivated to change SB than the general population. It was not possible to blind the 
participants and researchers due to the nature of the trial. However, the use of device 
based measures (ActivPALTM) and participant reported measure of mood and 
productivity minimises researcher bias.   
 
The use of participant reported outcomes for productivity, mood and satisfaction data 
may have incorporated an element of social desirability bias. The participants may have 
given overly positive satisfaction feedback due to a potential researcher-participant 
relationship. However, given the low to modest satisfaction scores given, this is not 
thought to be the case. Participants may also have responded to the mood and 
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productivity questions in a biased manner as they were aware of the study aims. Whilst 
cluster randomisation was used to minimise contamination between groups, it may also 
mean that behavioural patterns were influenced by neighbouring colleagues rather than 
solely the impact of the intervention (O’Dolan et al., 2018). 
 
The main strengths of the study are the randomised controlled design with a thorough 
and systematic process evaluation using both qualitative and quantitative data. The 
interventions used were also based upon behaviour change theory. Measures of SB were 
measured using a device based instrument. The findings also provide us with 
improvements to be used to inform the development of in a fully powered randomised 
cluster controlled trial. The process evaluation data highlights the opportunities and 
challenges met during the course of this research which should be of benefit to other 
researchers in this area, enhancing the knowledge base.   
 
5.4.1 Conclusions 
The findings of this study suggest that it is feasible to implement an app based 
intervention with the addition of a SSWD for desk-based office workers.  The MA+SSWD 
intervention has the potential to evoke change in SB, however a larger RCT including a 
desk only arm is required to confirm these findings. Progress with “Worktivity” would be 
subject to significant improvements with the app. The low acceptability of the app, 
particularly due to its perceived impact on work demands, and technical issues with the 
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mobile app may have limited its ability to impact behaviour change. The process 
evaluation has provided insight into the acceptability of and barriers to the 
implementation of a mobile app intervention with or without a SSWD component. Any 
future expansion of this work should consider the recommendations of the evaluation 
and refinement of the app and possible incorporation of a device-based self-monitoring 
alternative to reduce user burden, before being adapted and used as a tool to reduce 
occupational SB.  
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Chapter 6 - Overall Conclusions 
 6.1 Summary of Findings 
The overarching aim of this programme of PhD research was to explore how digital 
technology may be used to reduce occupational SB. In order to meet this aim, a stepwise, 
iterative process was undertaken which is displayed in Figure 6-1.  
 
Figure 6-1 Phases involved in overall research programme 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Phase 1  
Systematic Review 
 
  
Phase 2 
Qualitative Study 
 
Phase 3 
Development of 
“Worktivity” 
 
  
Phase 4 
Feasibility Cluster RCT  
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Phase one involved undertaking a systematic review and meta-analysis exploring the 
effectiveness of behaviour change interventions using computer, mobile and/or 
wearable technologies aimed at reducing SB in healthy adults. From this phase, 
information on the types of technology and BCTs used in SB reduction interventions 
were identified. In the first instance, the systematic review and meta-analysis, presented 
in Chapter 2, indicated that it may be possible to intervene and reduce occupational SB 
by approximately 40 minutes per day using technology enhanced interventions. Key 
BCTs being used in technology supported interventions to reduce SB both at work and 
outside work included: "prompts and cues", "self-monitoring of behaviour", "social 
support (unspecified)" and "goal setting (behaviour)". Data extraction procedures 
identified a lack of consistency with reporting of BCTs within the included interventions, 
a finding that has been noted elsewhere (Soltani et al., 2016), which made classification 
of BCTs difficult. Future research should endeavour to improve the reporting of BCTs 
used in interventions so as to benefit the evidence base on computer, mobile and 
wearable technology enhanced interventions. It was identified that the technologies 
used to reduce occupational SB in these interventions were predominately computer 
prompts, emails, texts, e-coaching and websites. There was no evidence available 
regarding more modern technologies such as smartphone apps and wearable devices to 
reduce occupational sitting. Considering the broad range of technology options available 
to reduce SB, and the lack of evidence for their use to reduce SB in the workplace, it was 
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clear that there was a need to identify potentially relevant strategies before intervening 
to reduce occupational SB using digital technology.  
 
In order to bridge this identified gap in the literature, phase 2 explored employee, 
employer and company board member perceptions on the barriers and facilitators to 
reducing sitting at work and beliefs regarding the practicality of strategies with an 
emphasis on technology supported approaches. Qualitative analysis revealed the main 
barrier to reducing occupational sitting to be job-related tasks taking primary priority. 
Furthermore, office workers were concerned that reducing SB may impact upon their 
work performance. Fears of how these interventions could negatively impact on 
employee work performance have been echoed elsewhere (Goetzel and Ozminkowski, 
2008; Gilson et al., 2011; Gilson et al., 2012, Hadgraft et al., 2016 b). Other barriers 
included the office design centred around sitting, reliance on IT to complete work tasks, 
feelings of being judged as avoiding work and a lack of knowledge on how and why to 
reduce SB. Facilitators included an open plan office with centralised facilities and 
standing friendly furniture, “brain breaks” to refresh mind-set, using opportunities 
within the work day to build in PA, supportive colleagues and managers, relief of 
musculoskeletal pain and a robust evidence-based business case with buy in from 
management to reduce SB. Potential strategies such as SSWD, education on the negative 
health consequence associated with SB and ways to reduce SB, workplace health policies 
and active breaks were suggested. Technology was generally seen to be a useful tool; 
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particularly valuable in providing prompts and as a platform to allow behavioural self-
monitoring via smartphone apps. Digital interventions with low user burden, causing 
little disturbance, delivered in a personalised, accurate and non-patronising fashion 
were perceived to be preferable. This participatory approach helped the research team 
understand the perceived barriers, facilitators and preferred strategies of potential users 
and important stakeholders. The beliefs, preferences and assumptions about reducing 
SB at work and the impact of technology based strategies as a solution to reducing 
occupational SB identified during this phase were used to guide the intervention 
development phase (Phase 3). 
 
Phase 3 consisted of merging the results from the preceding two phases with wider 
relevant literature and the BCW, while considering the APEASE criteria to develop the 
most appropriate digital intervention to reduce occupational SB. In light of available 
resources, the research team concluded that a smartphone app that allows individuals 
to monitor their SB by self-report would be the best approach. This would overcome 
previously identified issues relating to device based measures of SB, such activity 
trackers inaccurately capturing SB (Tudor-Locke, Camhi and Troiano, 2012) and available 
research grade inclinometers lacking a user-friendly interface, rendering them 
inappropriate for everyday consumer use.  In addition, mobile apps to reduce SB were 
deemed potentially acceptable from the qualitative work in phase 2.  In keeping with the 
findings of phase 2, the development process focused on minimising impact on work 
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tasks, highlighting opportunities to break SB during the work day so as not to 
compromise productivity, educating employees regarding the negative health 
consequences associated with prolonged SB. Following “Think- aloud” usability testing, 
the app was refined and led to the development of “Worktivity”, a bespoke, theory 
based and user informed mobile app designed to help reduce occupational SB. The core 
component of “Worktivity” was self-monitoring and feedback of SB at work, which was 
complemented by additional features focusing on goal setting, prompts to break sitting 
and educational facts and tips. 
 
Phase 4 explored the feasibility of using the newly developed app, with or without the 
use of a SSWD, to reduce occupational SB. The app was tested within a cluster RCT design 
to identify its effectiveness in reducing SB at work, but also if there were any effects on 
mood and work productivity. This phase also included a process evaluation, based upon 
the recommendations of Bauman and Nutbeam (2014), to describe how the intervention 
was carried out in practice, help to understand how the programme was delivered and 
explain the observed outcomes.  
 
The findings of this study suggest that it is feasible to implement an app based 
intervention with the addition of a SSWD for desk-based office workers. This type of 
multicomponent intervention has the potential to evoke a positive change in SB, as 
evidenced by the 41 min/day reduction in SB reported in Chapter 5. Similar results have 
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also been seen in other SB reduction interventions using the combined approach of 
technology alongside environmental changes (Carr et al., 2013; Danqauh et al., 2016).  
Providing the mobile app alone failed to reduce SB, which was likely due to the app alone 
being insufficient to elicit behaviour change and that environmental facilitators may be 
required in interventions targeting workplace sitting.  
 
Furthermore, the low acceptability of the app, particularly due to its perceived impact 
on work demands, and technical issues may have limited its ability to impact behaviour 
change. Despite concerns regarding the interventions’ impact on productivity and mood, 
the study revealed negligible changes in these outcomes across all groups (i.e. a neutral 
effect) which should serve to reassure employers and employees that reducing sitting 
during the workday may not compromise output or affect mood. The process evaluation 
provided insight into the acceptability of and barriers to the implementation of a mobile 
app intervention with or without a SSWD component and the findings can be used to 
inform modification to enhance both interventions. Satisfaction with the interventions 
was at best modest, which is believed to be due to the app. Barriers to effective 
implementation included technical issues when using the app. Due to these technical 
issues, some app components of the intervention were not entirely implemented as the 
researchers had intended.  With the delivery of some aspects somewhat compromised, 
the effectiveness of the app intervention may have been limited. Participants also found 
the app to be an inconvenience in an already demanding workplace environment. Those 
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who received the MA alone reported that while the intervention made them more aware 
of negative sitting patterns, the office environment did not allow them to change their 
behaviour which led to them being frustrated with the intervention.   Any future 
expansion of this work should consider the recommendations of the evaluation and 
refinement of the app before being adapted and used as a tool to reduce occupational 
SB.   
 
 6.2 Considerations for future research 
 6.2.1 Physical office environment 
Results from this thesis suggest that the office physical environment is a key 
consideration in developing SB reduction interventions in the workplace. This reinforces 
the views of Healy et al. (2012) where it is noted that the built environment plays an 
important part in reducing occupational SB. In this thesis (Chapters 3 and 5), an 
inadaptable seated environment was seen as a major barrier to reducing SB. Participants 
felt that standing friendly furniture e.g. SSWDs were particularly promising strategies as 
they allowed a reduction in SB without impacting on productivity. These results suggest 
that, in the absence of infrastructure that facilitates performance of work tasks while 
standing or moving, workers are unlikely to reduce their sitting (Gardner et al., 2017).  
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 6.2.2 Multi-component interventions 
Results from Chapter 5 suggest that multicomponent interventions harnessing 
technology delivered prompts to remind people to use environmental strategies e.g. 
SSWD may maximise the effectiveness of these intervention approaches. There is 
evidence to support and recommendations for the use of sit-stand work desks (SSWD) 
used in conjunction with other behavioural intervention approaches (O’Connell et al., 
2015; Chu et al., 2016; Gardner et al. 2017; Munir et al., 2018; Shrestha et al., 2018). A 
multicomponent intervention combining SSWD with motivational behaviour change 
strategies may provide the environmental opportunity necessary to undertake desk 
work while standing, and the motivation and capability to displace sitting with standing 
(Gardner et al., 2017).  Multicomponent interventions using environmental and 
technology aspects have been associated with a reduction in SB of 59 min/day (Carr et 
al., 2013) and 48 min/day at work compared to a control (Danquah et al., 2016).   
 
 6.2.3 Personalised and tailored interventions 
The importance of a personalised and tailored SB intervention, as identified in Chapter 
3, was the underpinning rationale for the development of “Worktivity”. Technology 
offers the ideal opportunity to tailor and personalise the content of interventions to each 
participant or group of participants (West and Michie, 2016). Office workers will likely 
differ in what motivates and encourages their behaviours to change (Gardner et al., 
2017). Results from the qualitative work in Chapters 3 and 5 suggest that in the future, 
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the most appropriate approach may be stepping away from uniform intervention 
content, and offering something more personalised such as a behaviour change “recipe” 
or “menu”, where users can select components of their own preference and tailor their 
own intervention regarding how and when they reduce SB. This approach has also been 
recommended by Gardner et al. (2017), who are currently conducting a pilot study 
where participants choose from a ‘menu’ of BCTs tailored to self-declared barriers to 
sitting reduction, effectively co-producing and personally tailoring their intervention.  
Other workplace health promotion studies (including SB reduction) (Gilson et al., 2011; 
Tsiga, Panagopoulou and Niakas, 2015) further strengthen the argument for even more 
tailored and personalised approaches to reducing occupational SB due to different office 
based roles, as well as individual employee preferences.  
 
 6.2.4 Low user burden/automated approaches 
The findings from this thesis highlight the importance of low burden interventions in the 
work place. Qualitative results from Chapters 3 and 5, indicate that while at work 
participants place priority on their work tasks and do not want to be disrupted regularly 
by an intervention to reduce workplace SB. The “Worktivity” intervention was designed 
to be non-invasive and requiring minimal user input, yet it is possible that the hourly 
self-monitoring prompts were too frequent and intrusive, resulting in a high user 
burden. Results from the satisfaction survey (Chapter 5) highlighted how some 
participants felt the manual data entry method carried user burden and was potentially 
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time consuming in the work environment. The need for a more automated data entry 
approach was seen to be desirable. The results of a study examining health app usage 
among mobile phone owners in the US reported that disengagement with app 
interventions was primarily due to high data entry burden (Krebs and Duncan, 2015).  
However, as reported in Chapter 4, there is a lack of commercially available devices that 
accurately detect sitting posture and supply immediate feedback to the user, therefore, 
manual self-monitoring of SB via an app was deemed necessary for this programme of 
research. Future exploration of this area should leverage advances in technology in order 
to address this issue. A possible solution may be a more flexible, context specific app 
that allows users to modify working hours and prompt frequency, and a system which 
can disable prompts at inappropriate times (e.g. during meetings) or indeed uses 
information gathered on user behaviours to predict or model what would be most 
appropriate. This has been recognised as a way of encouraging timely engagement with 
digital interventions (Dennison et al., 2013). A possible future approach may be to 
integrate wearable technology with customisable software. This may be a solution to the 
user burden associated with self-monitoring in an environment where job-related tasks 
take priority. It has been suggested that more sophisticated feedback and automated 
health tracking can significantly improve engagement with digital interventions including 
apps (Pagoto and Bennett, 2013; Kim et al., 2016). However, as noted by Simons et al. 
(2018), automatically generated tailored information would require substantial input 
and time from computer science experts, and considerable financial resources.  
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 6.2.5 Rapid technological growth and review update 
Innovations in digital health are emerging in the increasingly smart and connected world 
in which we now live (Michie et al., 2017). Digital health interventions need to constantly 
evolve and be updated just to remain useful, let alone improve in functionality (Murray 
et al., 2016). It is difficult for researchers to keep abreast of the digital advancements, as 
technological development often out-paces academic research (Agarwal et al., 2016).  
 
The systematic search (Chapter 2) was undertaken in June 2016. In order to explore 
advancements in the area of digital health and SB, the same key word search for studies 
published between June 2016 and August 2018 was conducted in August 2018 using the 
Pubmed database. There were 2286 hits, with an additional 11 studies meeting our 
inclusion criteria. As the original study (Chapter 2) contained only 17 eligible studies from 
inception of the database to 2016, an additional 11 eligible studies in 26 months 
highlights the rapid growth of computer, mobile and wearable technology supported 
interventions to reduce SB. Of the 11 studies, four focused on reducing overall SB (Cotten 
and Prapavessis, 2016; Arrogi et al., 2017; Lyons et al., 2017; Spring et al., 2018) and 
seven on reducing SB in the workplace (Healy et al., 2016; Taylor et al., 2016; Barbieri et 
al., 2017; Li et al., 2017; Dunning et al., 2018; Maylor et al., 2018; O’Dolan et al., 2018). 
In those studies exploring overall daily SB, the interventions used in the updated studies 
are similar to those used in the original review reported in Chapter 2 (activity trackers, 
companion apps and emails). However, in the updated studies there was one study using 
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an app “stAPP” specifically designed for their study to reduce overall daily SB (Arrogi et 
al., 2017. The “stAPP” app appears to be a promising intervention tool to interrupt and 
reduce prolonged sitting behaviour. However, the “stAPP” research team also 
encountered similar difficulties as reported by the developers of “Worktivity”. Using the 
in-built phone accelerometer did not allow for a reliable measure and delivery of SB 
related information and therefore participants were asked to wear a bulky device 
(Shimmer, Dublin, Ireland) on their thigh to forward inclinometer derived information to 
the app, which is not suitable for long-term or commercial use. The authors also call for 
further research to harness technological advancements to produce a reliable and more 
commercially appropriate measure of and feedback on SB. 
 
In relation to interventions specifically targeting workplace SB, the updated results 
suggest that computer prompts are still the most explored option (n=5), with one study 
exploring emails and one additional study exploring the use of text messages. There 
remains no evidence available regarding the use of apps to reduce occupational SB.  
The results of these 11 studies in general, support a short term reduction in SB in favour 
of technology supported interventions. Again, there is wide heterogeneity in study 
durations (2 weeks to 12 months), intervention (various types of technology platforms), 
and SB measurement tools (subjective, device based and proxy measures). 
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 6.2.6 Public health campaign to boost recruitment 
Recruitment of both worksites and individual participants proved a challenge, resulting 
in the target sample size in Chapter 5, not being met. Recruitment challenges in 
occupational SB reduction interventions have been reported elsewhere (O’Dolan et al., 
2018). A potential solution to this issue may be via larger public health campaigns which 
focus on raising awareness of the problem of prolonged sitting (Arrogi et al., 2017). 
Results from Chapter 3 suggest that people have some understanding of the negative 
health consequences associated with prolonged SB, yet did not see SB as an issue and 
therefore felt no pressing need to change the behaviour. Arrogi et al., (2017) found that, 
most people are convinced of the benefits of a physically active lifestyle but many people 
underestimate the problem of SB. A widespread public health campaign focusing on the 
importance of reducing SB, may encourage the gatekeepers (employers) to consent to 
SB research being conducted with their employees and also encourage employees to 
take part. 
 
 6.2.7 Measurement considerations 
The activPALTM device is a valid, accurate and precise tool to measure components of SB 
in free-living environments and is sensitive to reductions in sitting time (Kozey-Keadle et 
al., 2011; Lyden et al., 2012). However, it is not a comprehensive data processing or 
analytical tool, and therefore excluding periods of non-wear or isolating periods of 
interest e.g. time at work requires processing the data outside of the activPALTM software 
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(Edwardson et al., 2017). There is no gold standard data processing and analysis 
procedure and studies rarely provide sufficient information on data processing methods 
(Edwardson et al., 2017). In Chapter 5, a thorough and transparent report of how the 
activPALTM data were reduced and analysed was presented. Due to space constraints in 
journal articles, researchers often cannot provide the full level of detail required to 
replicate studies and make judgements regarding comparability of study results. As 
echoed by Edwarsdson et al. (2017), a full account of all data processing methods should 
be included in a supplementary appendix or file alongside manuscripts to allow other 
researchers to reproduce the specific methodology employed. Automated algorithms 
allows for a lower researcher burden when processing and analysing activPALTM data. 
The algorithm used in Chapter 5 of this thesis allowed for a low burden removal of sleep 
and non-wear time from the data, however the algorithm was not able to successfully 
isolate specific periods of interest (i.e. time spent at work). Therefore, a manual 
approach (matching the algorithm generated data with self-reported diary entries) was 
undertaken in an attempt to isolate the periods of interest. This was a complex, time and 
resource intensive, high burden data isolation process and an accurate and valid 
automated approach would be of great benefit for future work. 
 
There also remains a lack of knowledge regarding the interaction between total sitting 
time, breaks in prolonged sitting time and the impact of both on health. Understanding 
patterns of SB is crucial to further maturing the research field (Loudon and Granat, 
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2015). This is difficult to achieve given the current lack of analysis guidelines, cut-points 
and gold standards and should be addressed in future work. Chastin et al. (2015) have 
suggested a compositional data analysis approach. They propose that time spent on a 
physical behaviour (SB) is co-dependent on the other ones (e.g. PA, sleep etc.) and, 
therefore, it should be analysed and conceptualised within a compositional paradigm to 
obtain meaningful and accurate inferences (Chastin et al., 2015). 
 
 6.3 Strengths of the research programme  
 Smart phones and mobile apps have many potential advantages for health promotion, 
however many have not been subjected to careful user-centred design and in turn 
rigorous evaluation processes (Buller et al., 2013). A major strength of this PhD is the 
thorough methodological procedures used to develop a mobile app intervention, 
involving rigorous, iterative, intervention development and evaluation methods. This 
included a formative evaluation approach with the target population, key stakeholders 
and end users input at various points of the intervention conceptualisation and 
development stages. It is important to use a stepwise and iterative approach when 
developing new smartphone apps (Simons et al., 2018). This ensures that interventions 
are responsive to users’ needs and preferences, and are designed “from the ground-up” 
rather than based on developers’ preconceptions (Pagliari, 2007; Michie et al., 2017). 
This process also provided a basis for sequential formative testing and outcome 
evaluation which enabled the users and stakeholders to guide the development process 
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of the intervention by providing input and feedback alongside the research team (Lee et 
al., 2018). Consulting the employees, employers and board members before 
conceptualisation of the intervention provided information which influenced its 
development. It allowed for exploration of design considerations and to obtain feedback 
from key personnel. The data from the “think-aloud” study enabled identification and 
removal of problems. Target group input at the design stage can significantly contribute 
to the development of interventions (Howes et al., 2018). This ongoing participatory 
approach and user involvement enabled adaptation to the specific needs and 
preferences of the target end user and key stakeholders (Pagoto and Bennett, 2013). It 
allowed for a wide range of adjustments in conceptual design and adaptations in 
technical, visual, and practical elements (Lee et al., 2018). It also ensured issues of 
acceptability, usability and credibility were addressed prior to implementation, thus 
ensuring the best chance of developing tools to improve health which are customised to 
the end-user (Whittaker et al., 2012; Davies, 2016; Simons et al., 2018).  
 
The use of a systematic review and meta-analysis, focus groups, individual interviews, 
“think-aloud” and feasibility studies provided a broad source of both qualitative and 
quantitative data.  The resulting integration of these methods highlights another 
strength of this project.  The basic premise of this integrated methodological approach 
is that it permits a more complete and synergistic utilisation of data than do separate 
quantitative and qualitative data collection and analysis (Wisdom and Creswell, 2013). 
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This integration strengthened the rigor and enriched the analysis and findings of this 
thesis. The qualitative elements of the post intervention satisfaction questionnaire 
enabled confirmation of the quantitative data and a deeper understanding of the results 
(Giesbrecht, 2016). 
 
Another strength of this study is the extensive design team used to develop the 
intervention. The team comprised collaboration between SB researchers, behaviour 
change experts, computer scientists, app developers, office workers, employers and 
company board members. Good research in the area of digital health development 
requires fertile multidisciplinary collaborations that draw on insights and experience 
from multiple fields, to optimise design and development to meet users’ needs (Murray 
et al., 2016).  
In regards to app development for health behaviour change, there is growing consensus 
that app interventions should be based on formative research with the target audience, 
but also with reference to behaviour change theory (Fjeldsoe et al., 2012; Pagoto and 
Bennett, 2013; Curtis, Lahiri and Brown, 2015). An advantage of using this integrative 
theoretical framework is that it ensures all the necessary elements are in place to 
optimise potential benefits (Munir et al., 2018). Few workplace sedentary reduction 
interventions have utilised such a comprehensive approach (Munir et al., 2018). 
Furthermore, despite the clear recommendations for use of behaviour change theories 
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in digital technologies (West and Michie, 2016), very few of the existing health focused 
apps are based on theoretical models (Arrogi et al., 2017). Basing the development of 
this programme of research upon principles of the Behaviour Change Wheel (BCW) is 
another methodological strength. The current project displays an approach by which the 
BCW (including TDF and BCT components) can be applied in the development of an app 
based intervention to reduce occupational SB.  This approach was chosen to promote a 
systematic and comprehensive analysis of the available options using behaviour change 
theory and the available scientific evidence (West and Michie, 2015). The key benefit of 
using this framework was to allow the development team to be comprehensive in 
considering intervention options to and then to systematically select the most promising 
(Atkins and Michie, 2015).  
Specifically, the BCW was used in this study in a number of manners: 
1. By using the BCW and its components it was possible to gain an understanding 
of how BCTs are being used in digital interventions to reduce SB and enabled 
comprehensive thinking about existing interventions (Chapter 2). 
2. In Chapter 3, the TDF framework provided a theory-informed approach to 
identify determinants of sitting behaviour (Atkins et al., 2017) and a 
comprehensive approach to identify the barriers and facilitators and potential 
strategies to reducing sitting time at work.  
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3. The BCW and BCTs were used to guide the development process and provide a 
basis for selecting the intervention components detailed in Chapter 4. It allowed 
for the provision of a clear rationale for the specific design and content of the 
intervention (Webster et al., 2015). 
Using these methods, it is possible to provide a detailed report of the intervention 
content (Michie et al., 2013). Behaviour change interventions are often not well 
described, using inconsistent terminology which can constrain scientific replication 
(Michie et al., 2009). Using the shared vocabulary provided by the BCW and being 
explicit about the processes used adds to the knowledge base and may assist further 
understanding of behaviour change (Johnston, 2016; Webster et al., 2015). The shared 
vocabulary used in the current programme of research is in keeping with the importance 
of providing a transparent and robust rationale for developing intervention content and 
for clear and full reporting (Steinmo et al., 2015). 
The systematic, thorough and transparent descriptions of the formative development 
and evaluation approaches used was a particular strength of this thesis. This level of 
detail is rarely provided by authors, but is essential if the field of behaviour change 
interventions is to advance (Fjeldsoe et al., 2012). Reporting of the procedures as such 
may pose as a template for development and process evaluation of interventions to 
reduce SB in the occupational setting, but also in other contexts and with other health 
behaviours (Buman et al., 2015). This may be particularly relevant as the potential of 
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digital health interventions has scarcely been realised due to difficulties in generating a 
knowledge base for guiding the development of digital health tools (Murray et al., 2016). 
By transparently reporting more intervention development studies, scientific rigour can 
improve and it may stimulate debate and promote learning amongst researchers 
(Hoddinott, 2015). To date, few authors have reported on their intervention 
development methods, and published evaluations rarely provide enough detail to 
replicate the development methods, this suboptimal reporting is thought to be 
hampering progress in this area, and impeding knowledge translation (Eysenbach, 2011; 
Fjeldsoe et al., 2012).  
 6.4 Limitations of the research programme 
A potential limitation to this study was that the participants in Chapter 3, 4 and 5 of this 
project were drawn from desk-based office workers across two cities in NI. Therefore 
“Worktivity” was developed for and evaluated in a small sub sample of the Northern 
Irish working population, potentially limiting generalisability of results. The perceptions 
and opinions of the participants may not reflect the views of those in other settings, 
areas or contexts. The small opportunistic samples in this series of studies may also limit 
representativeness; however the office workers involved in this programme of research 
were of varying professional backgrounds, career levels, ages and sexes and therefore 
deemed to be fairly representativeness of a typical office-based workforce.  It could also 
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be argued that those who consented to participation in the individual studies of this 
project were more motivated to change their SB than the general population.  
 
The exploratory design of the feasibility study restricted the types of analyses that were 
appropriate and therefore no definitive recommendations can be made regarding the 
effectiveness of the intervention on SB, productivity and mood. Nevertheless the 
feasibility and process evaluation provided valuable information, showing recruitment 
was somewhat possible, study retention was good, both interventions could be 
delivered as per protocol, with moderate exposure and sufficient usable data, although 
satisfaction with the interventions was mixed.  
 
Although the formative, sequential research approach undertaken in this PhD project is 
generally deemed to be a strength, the process is lengthy especially when considering 
the pace of innovation growth (Rodrigues, 2014). This is a particular issue in the field of 
digital health as technology tends to develop at a more rapid pace than public health 
research can (Agarwal et al., 2016). Each of the development and evaluation steps used 
in this project required considerable time and resources to implement.  There is a 
possibility by the time “Worktivity” was evaluated in the feasibility study (Chapter 5), 
the users beliefs about app technology gained in Chapters 3 and 4, may have been 
outdated (Pagoto and Bennett, 2013). 
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Although the participatory development process was implemented, this PhD project was 
resource limited. All user recommendations gained in Chapters 3 and 4 could not be 
applied to the intervention.  For the same reasons, only a certain number of iterations 
of the app could be evaluated and amended. These restrictions may have impacted on 
the effectiveness and user satisfaction scores of “Worktivity” in Chapter 5. The world of 
rapidly changing technologies challenge traditional research designs exploring digital 
health interventions such as RCTs with locked-down and lengthy intervention and 
analysis approaches (Michie et al., 2017). It has been recommended that the RCT design 
may be better to evaluate digital health tools at a more “mature” stage of development 
(Kumar et al., 2013). As such, this thesis may have benefited from further refinement 
using other methodological processes before progressing to RCT stage.  
 
In order to address this, future study designs could consider using other more efficient 
research strategies such as SMART (Murphy et al., 2005), or MOST designs (Collins et al., 
2005).  The SMART experimental design was developed to aid in the construction and 
refinement of adaptive interventions via a multi-stage process that can be 
operationalised via a sequence of decision rules that recommend when and how the 
intervention should be modified in order to maximise long-term outcomes (Lei et al., 
2012). A SMART involves multiple intervention stages where the participant moves 
through the stages and is randomly assigned to one of several intervention options with 
each stage corresponding to one of the critical decisions involved in the adaptive 
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intervention (Lei et al., 2012). SMART designs are beneficial in addressing multiple 
concerns and hypotheses (Auyeung et al., 2009). By using the SMART design, 
complexities in both treatment choice and sequencing can be addressed, as well as 
understanding interactions that may occur due to synergistic effects of the intervention 
components (Auyeung et al., 2009). 
 
In order to avoid the lengthy iterative design approach, another alternative may be a 
single trial of multiple stages (Crane, 2017). Crane (2017) recommends an app design 
process similar to the refining phase of MOST (Collins et al., 2005). This approach enables 
the interactions among the selected intervention components to be investigated in 
detail through the use of randomised experiments, in order to determine those that 
should be included in a trial and then allows fine tuning and optimal dosage levels to be 
determined (Collins et al., 2005; Collins, Murphy and Strecher, 2007; Crane, 2017). When 
properly implemented, these approaches can ensure that the principles under 
evaluation are enhanced by allowing optimisation to occur during the trial leading to the 
development of more potent digital interventions (Collins, Murphy and Strecher, 2007; 
Mohr et al., 2015). 
 
 6.5 Final Conclusions  
This thesis presents a formative, iterative, participatory approach to developing and 
evaluating a digital intervention to reduce workplace SB, and transparently 
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demonstrates how each stage was carried out. The app was designed in a systematic and 
thorough manner incorporating theoretical and methodological frameworks, evidence 
from the literature and perspectives from a range of stakeholders and target end users, 
to optimise its design. The resulting app “Worktivity” is the first of its kind developed 
with the primary aim of reducing occupational SB using digital self-monitoring. 
 
The findings of this study suggest that it is feasible to implement an app based 
intervention with the addition of a SSWD for desk-based office workers.  The combined 
app and desk intervention has the potential to evoke change in SB, however a larger RCT 
including a desk only arm is required to confirm these findings. Future research with the 
“Worktivity” app would be subject to significant improvements with the app and further 
iterations before being used as a tool to reduce occupational SB.  
 
This thesis provides a template for others to follow when developing and evaluating 
technology supported behaviour change interventions, detailing barriers and 
considerations that should be observed by development teams. Although further 
research and testing is required, findings from this thesis further the understanding of 
how digital technology may be used to support behaviour change in relation to 
occupational SB. 
 
  
  
 230 
References  
1. Accenture. (2018 a). Meet Today's Healthcare Team: Patients + Doctors + 
Machines | Accenture. [online] Available at: https://www.accenture.com/gb-
en/insight-new-2018-consumer-survey-digital-health [Accessed 1 Aug. 2018]. 
2. Accenture. (2018 b). Accenture 2018 Consumer Survey on Digital Health. [online] 
Available at: https://www.accenture.com/t20180326T034756Z__w__/us-
en/_acnmedia/PDF-71/Accenture-Health-Meet-Todays-Healthcare-Team-
Patients-Doctors-Machines.pdf#zoom=50 [Accessed 29 May 2018]. 
3. Agarwal, S., LeFevre, A., Lee, J., L’Engle, K., Mehl, G., Sinha, C. and Labrique, A. 
(2016). Guidelines for reporting of health interventions using mobile phones: 
mobile health (mHealth) evidence reporting and assessment (mERA) 
checklist. BMJ, p.i1174. 
4. Aharonovich, E., Stohl, M., Cannizzaro, D. and Hasin, D. (2017). HealthCall 
delivered via smartphone to reduce co-occurring drug and alcohol use in HIV-
infected adults: A randomized pilot trial. Journal of Substance Abuse Treatment, 
83, pp.15-26. 
5. Alkhajah, T., Reeves, M., Eakin, E., Winkler, E., Owen, N. and Healy, G. (2012). 
Sit–Stand Workstations. American Journal of Preventive Medicine, 43(3), 
pp.298-303. 
6. Apple (2018). Themes - Overview - iOS Human Interface Guidelines. [online] 
Developer.apple.com. Available at: https://developer.apple.com/ios/human-
interface-guidelines/overview/themes/ [Accessed 30 May 2018]. 
7. Appleton, K., Hemingway, A., Saulais, L., Dinnella, C., Monteleone, E., Depezay, 
L., Morizet, D., Armando Perez-Cueto, F., Bevan, A. and Hartwell, H. (2016). 
Increasing vegetable intakes: rationale and systematic review of published 
interventions. European Journal of Nutrition, 55(3), pp.869-896. 
  
 231 
8. Arrogi, A., Bogaerts, A., Seghers, J., Devloo, K., Vanden Abeele, V., Geurts, L., 
Wauters, J. and Boen, F. (2017). Evaluation of stAPP: a smartphone-based 
intervention to reduce prolonged sitting among Belgian adults. Health 
Promotion International. 
9. Ashe, M., Winters, M., Hoppmann, C., Dawes, M., Gardiner, P., Giangregorio, L., 
Madden, K., McAllister, M., Wong, G., Puyat, J., Singer, J., Sims-Gould, J. and 
McKay, H. (2015). “Not just another walking program”: Everyday Activity 
Supports You (EASY) model—a randomized pilot study for a parallel randomized 
controlled trial. Pilot and Feasibility Studies, 1(1). 
10. Asklund, I., Nyström, E., Sjöström, M., Umefjord, G., Stenlund, H. and 
Samuelsson, E. (2016). Mobile app for treatment of stress urinary incontinence: 
A randomized controlled trial. Neurourology and Urodynamics, 36(5), pp.1369-
1376. 
11. Atkin, A., Gorely, T., Clemes, S., Yates, T., Edwardson, C., Brage, S., Salmon, J., 
Marshall, S. and Biddle, S. (2012). Methods of Measurement in epidemiology: 
Sedentary Behaviour. International Journal of Epidemiology, 41(5), pp.1460-
1471. 
12. Atkins, L., Francis, J., Islam, R., O’Connor, D., Patey, A., Ivers, N., Foy, R., 
Duncan, E., Colquhoun, H., Grimshaw, J., Lawton, R. and Michie, S. (2017). A 
guide to using the Theoretical Domains Framework of behaviour change to 
investigate implementation problems. Implementation Science, 12(1). 
13. Atkins, L. and Michie, S. (2015). [online] www.discovery.ucl.ac.uk. Available at: 
http://discovery.ucl.ac.uk/1474135/1/Atkins_%26%20Michie_Nutrition%20Soci
ety_summary%20of%20keynote%20paper_revised%20manuscript_28%20Jan%
202015_CLEAN%20VERSION%20FOR%20PROOFING.pdf [Accessed 30 May 
2018]. 
  
 232 
14. Australian Government Department of Health (2017). Australia's Physical 
Activity and Sedentary Behaviour Guidelines. [online] Available at: 
http://www.health.gov.au/internet/main/publishing.nsf/content/health-
pubhlth-strateg-phys-act-guidelines [Accessed 9 Jul. 2018].  
15. Auyeung, S., Long, Q., Royster, E., Murthy, S., McNutt, M., Lawson, D., Miller, 
A., Manatunga, A. and Musselman, D. (2009). Sequential multiple-assignment 
randomized trial design of neurobehavioral treatment for patients with 
metastatic malignant melanoma undergoing high-dose interferon-alpha 
therapy. Clinical Trials: Journal of the Society for Clinical Trials, 6(5), pp.480-490. 
16. Barbieri, D., Srinivasan, D., Mathiassen, S. and Oliveira, A. (2017). Comparison 
of Sedentary Behaviors in Office Workers Using Sit-Stand Tables With and 
Without Semiautomated Position Changes. Human Factors: The Journal of the 
Human Factors and Ergonomics Society, 59(5), pp.782-795. 
17. Barwais, F., Cuddihy, T. and Tomson, L. (2013). Physical activity, sedentary 
behavior and total wellness changes among sedentary adults: a 4-week 
randomized controlled trial. Health and Quality of Life Outcomes, 11(1), p.183. 
18. Bastawrous, A. and Armstrong, M. (2013). Mobile health use in low- and high-
income countries: an overview of the peer-reviewed literature. Journal of the 
Royal Society of Medicine, 106(4), pp.130-142.  
19. Bauman, A. and Nutbeam, D. (2014). Evaluation in a nutshell. North Ryde: 
McGraw-Hill. 
20. Becker, S., Miron-Shatz, T., Schumacher, N., Krocza, J., Diamantidis, C. and 
Albrecht, U. (2014). mHealth 2.0: Experiences, Possibilities, and Perspectives. 
JMIR mHealth and uHealth, 2(2), p.e24. 
21. Bergouignan, A., Legget, K., De Jong, N., Kealey, E., Nikolovski, J., Groppel, J., 
Jordan, C., O’Day, R., Hill, J. and Bessesen, D. (2016). Effect of frequent 
interruptions of prolonged sitting on self-perceived levels of energy, mood, 
  
 233 
food cravings and cognitive function. International Journal of Behavioral 
Nutrition and Physical Activity, 13(1). 
22. Biddle, S., Edwardson, C., Wilmot, E., Yates, T., Gorely, T., Bodicoat, D., Ashra, 
N., Khunti, K., Nimmo, M. and Davies, M. (2015). A Randomised Controlled Trial 
to Reduce Sedentary Time in Young Adults at Risk of Type 2 Diabetes Mellitus: 
Project STAND (Sedentary Time ANd Diabetes). PLOS ONE, 10(12), p.e0143398. 
23. BinDhim, N., McGeechan, K. and Trevena, L. (2018). Smartphone Smoking 
Cessation Application (SSC App) trial: a multicountry double-blind automated 
randomised controlled trial of a smoking cessation decision-aid ‘app’. BMJ 
Open, 8. 
24. Biswas, A., Oh, P., Faulkner, G., Bajaj, R., Silver, M., Mitchell, M. and Alter, D. 
(2015). Sedentary Time and Its Association With Risk for Disease Incidence, 
Mortality, and Hospitalization in Adults. Annals of Internal Medicine, 162(2), 
p.123. 
25. Bond, D., Thomas, J., Raynor, H., Moon, J., Sieling, J., Trautvetter, J., Leblond, T. 
and Wing, R. (2014). B-MOBILE - A Smartphone-Based Intervention to Reduce 
Sedentary Time in Overweight/Obese Individuals: A Within-Subjects 
Experimental Trial. PLoS ONE, 9(6), p.e100821. 
26. Boschen, M. and Casey, L. (2008). The use of mobile telephones as adjuncts to 
cognitive behavioral psychotherapy. Professional Psychology: Research and 
Practice, 39(5), pp.546-552. 
27. Bradbury, K., Morton, K., Band, R., van Woezik, A., Grist, R., McManus, R., Little, 
P. and Yardley, L. (2018). Using the Person-Based Approach to optimise a digital 
intervention for the management of hypertension. PLOS ONE, 13(5), 
p.e0196868. 
28. Brakenridge, C., Fjeldsoe, B., Young, D., Winkler, E., Dunstan, D., Straker, L. and 
Healy, G. (2016). Evaluating the effectiveness of organisational-level strategies 
  
 234 
with or without an activity tracker to reduce office workers’ sitting time: a 
cluster-randomised trial. International Journal of Behavioral Nutrition and 
Physical Activity, 13(1). 
29. Brakenridge, C., Healy, G., Winkler, E. and Fjeldsoe, B. (2018). Usage, 
Acceptability, and Effectiveness of an Activity Tracker in a Randomized Trial of a 
Workplace Sitting Intervention: Mixed-Methods Evaluation. Interactive Journal 
of Medical Research, 7(1), p.e5. 
30. Branch, J. (2000). Investigating the Information-Seeking Processes of 
Adolescents. Library & Information Science Research, 22(4), pp.371-392. 
31. Brandt, R., Herrero, D., Massetti, T., Crocetta, T., Guarnieri, R., de Mello 
Monteiro, C., da Silveira Viana, M., Bevilacqua, G., de Abreu, L. and Andrade, A. 
(2016). The Brunel Mood Scale Rating in Mental Health for Physically Active and 
Apparently Healthy Populations. Health, 08(02), pp.125-132. 
32. Braun, V. and Clarke, V. (2006) ‘Using thematic analysis in psychology’, 
Qualitative Research in Psychology, 3(2), pp. 77–101. 
33. Braun, V. and Clarke, V. (2012). Thematic analysis. In H. Cooper, P. M. Camic, D. 
L. Long, A. T. Panter, D. Rindskopf, & K. J. Sher (Eds.), APA handbook of research 
methods in psychology, Vol. 2. Research designs: Quantitative, qualitative, 
neuropsychological, and biological (pp. 57-71). Washington, DC, US: American 
Psychological Association. 
34. British Heart Foundation (2017). Physical Inactivity Report 2017. [online] 
Bhf.org.uk. Available at: 
https://www.bhf.org.uk/informationsupport/publications/statistics/physical-
inactivity-report-2017 [Accessed 22 Sep. 2018]. 
35. Broekhuizen, K., Kroeze, W., van Poppel, M., Oenema, A. and Brug, J. (2012). A 
Systematic Review of Randomized Controlled Trials on the Effectiveness of 
  
 235 
Computer-Tailored Physical Activity and Dietary Behavior Promotion Programs: 
an Update. Annals of Behavioral Medicine, 44(2), pp.259-286. 
36. Buckley, J., Hedge, A., Yates, T., Copeland, R., Loosemore, M., Hamer, M., 
Bradley, G. and Dunstan, D. (2015). The sedentary office: an expert statement 
on the growing case for change towards better health and productivity. British 
Journal of Sports Medicine, 49(21), pp.1357-1362. 
37. Buller, D., Berwick, M., Shane, J., Kane, I., Lantz, K. and Buller, M. (2013). User-
centered development of a smart phone mobile application delivering 
personalized real-time advice on sun protection. Translational Behavioral 
Medicine, 3(3), pp.326-334. 
38. Buman, M., Epstein, D., Gutierrez, M., Herb, C., Hollingshead, K., Huberty, J., 
Hekler, E., Vega-López, S., Ohri-Vachaspati, P., Hekler, A. and Baldwin, C. (2015). 
BeWell24: development and process evaluation of a smartphone “app” to 
improve sleep, sedentary, and active behaviors in US Veterans with increased 
metabolic risk. Translational Behavioral Medicine, 6(3), pp.438-448. 
39.  Buman, M., Winkler, E., Kurka, J., Hekler, E., Baldwin, C., Owen, N., Ainsworth, 
B., Healy, G. and Gardiner, P. (2013). Reallocating Time to Sleep, Sedentary 
Behaviors, or Active Behaviors: Associations With Cardiovascular Disease Risk 
Biomarkers, NHANES 2005–2006. American Journal of Epidemiology, 179(3), 
pp.323-334. 
40. Bussières, A., Patey, A., Francis, J., Sales, A. and Grimshaw, J. (2012). Identifying 
factors likely to influence compliance with diagnostic imaging guideline 
recommendations for spine disorders among chiropractors in North America: a 
focus group study using the Theoretical Domains Framework. Implementation 
Science, 7(1). 
  
 236 
41. Cane, J., O’Connor, D. and Michie, S. (2012). Validation of the theoretical 
domains framework for use in behaviour change and implementation 
research. Implementation Science, 7(1). 
42. Carr, L., Karvinen, K., Peavler, M., Smith, R. and Cangelosi, K. (2013). 
Multicomponent intervention to reduce daily sedentary time: a randomised 
controlled trial. BMJ Open, 3(10), p.e003261. 
43. Cavill, N., Roberts, K. and Ells, L. (2015). Evaluation of weight management, 
physical activity and dietary interventions: an introductory guide. [online] Public 
Health England. Available at: 
http://www.makingeverycontactcount.co.uk/media/1035/07-
evaluationintroductorypdf.pdf [Accessed 14 Aug. 2018]. 
44. Charters, E. (2003). The Use of Think-aloud Methods in Qualitative Research: An 
Introduction to Think-aloud Methods. Brock Education Journal, 12(2). 
45. Chastin, S., Palarea-Albaladejo, J., Dontje, M. and Skelton, D. (2015). Combined 
Effects of Time Spent in Physical Activity, Sedentary Behaviors and Sleep on 
Obesity and Cardio-Metabolic Health Markers: A Novel Compositional Data 
Analysis Approach. PLOS ONE, 10(10), p.e0139984. 
46. Chau, J., Daley, M., Dunn, S., Srinivasan, A., Do, A., Bauman, A. and Van der 
Ploeg, H. (2014). The effectiveness of sit-stand workstations for changing office 
workers’ sitting time: results from the Stand@Work randomized controlled trial 
pilot. International Journal of Behavioral Nutrition and Physical Activity, 11(1). 
47. Chau, J., der Ploeg, H., Van Uffelen, J., Wong, J., Riphagen, I., Healy, G., Gilson, 
N., Dunstan, D., Bauman, A., Owen, N. and Brown, W. (2010). Are workplace 
interventions to reduce sitting effective? A systematic review. Preventive 
Medicine, 51(5), pp.352-356. 
  
 237 
48. Chau, J., Grunseit, A., Chey, T., Stamatakis, E., Brown, W., Matthews, C., 
Bauman, A. and Van der Ploeg, H. (2013). Daily Sitting Time and All-Cause 
Mortality: A Meta-Analysis. PLoS ONE, 8(11), p.e80000. 
49. Chu, A., Ng, S., Tan, C., Win, A., Koh, D. and Müller-Riemenschneider, F. (2016). 
A systematic review and meta-analysis of workplace intervention strategies to 
reduce sedentary time in white-collar workers. Obesity Reviews, 17(5), pp.467-
481. 
50. Clemes, S., Patel, R., Mahon, C. and Griffiths, P. (2014). Sitting time and step 
counts in office workers. Occupational Medicine, 64(3), pp.188-192. 
51. Cole, J., Tully, M. and Cupples, M. (2015). “They should stay at their desk until 
the work’s done”: a qualitative study examining perceptions of sedentary 
behaviour in a desk-based occupational setting. BMC Research Notes, 8(1). 
52. Colley, R., Garriguet, D., Janssen, I., Craig, C., Clarke, J. and  Tremblay, M. 
(2011). Physical activity of Canadian adults: Accelerometer results from the 
2007 to 2009 Canadian Health Measures Survey. Health Reports, 22(1). 
53. Collins, L., Murphy, S. and Strecher, V. (2007). The Multiphase Optimization 
Strategy (MOST) and the Sequential Multiple Assignment Randomized Trial 
(SMART). American Journal of Preventive Medicine, 32(5), pp.S112-S118. 
54. Collins, L., Murphy, S., Nair, V. and Strecher, V. (2005). A strategy for optimizing 
and evaluating behavioral interventions. Annals of Behavioral Medicine, 30(1), 
pp.65-73. 
55. Commissaris, D., Huysmans, M., Mathiassen, S., Srinivasan, D., Koppes, L. and 
Hendriksen, I. (2015). Interventions to reduce sedentary behavior and increase 
physical activity during productive work: a systematic review. Scandinavian 
Journal of Work, Environment & Health. 
  
 238 
56. Cooley, D., Pedersen, S. and Mainsbridge, C. (2013). Assessment of the Impact 
of a Workplace Intervention to Reduce Prolonged Occupational Sitting 
Time. Qualitative Health Research, 24(1), pp.90-101. 
57. Corbett, T (2017). The development of an online intervention for post-
treatment cancer survivors with cancer-related fatigue. Thesis (Doctoral). NUI 
Galway. 
58. Cotten, E. and Prapavessis, H. (2016). Increasing Nonsedentary Behaviors in 
University Students Using Text Messages: Randomized Controlled Trial. JMIR 
mHealth and uHealth, 4(3), p.e99. 
59. Courneya, K., Friedenreich, C., Sela, R., Quinney, H. and Rhodes, R. (2002). 
Correlates of adherence and contamination in a randomized controlled trial of 
exercise in cancer survivors: An application of the theory of planned behavior 
and the five factor model of personality. Annals of Behavioral Medicine, 24(4), 
pp.257-268. 
60. Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, I. and Petticrew, M. 
(2008). Developing and evaluating complex interventions: the new Medical 
Research Council guidance. BMJ, p.a1655. 
61. Crane, D. (2017). Development and evaluation of a smartphone app to reduce 
excessive alcohol consumption: Self-regulatory factors. Thesis (Doctoral). 
University College London. 
62. Cucciare, M. and Weingardt, K. (2010). Using technology to support evidence-
based behavioral health practices. New York, NY: Brunner-Routledge. 
63. Curtis, K., Lahiri, S. and Brown, K. (2015). Targeting Parents for Childhood 
Weight Management: Development of a Theory-Driven and User-Centered 
Healthy Eating App. JMIR mHealth and uHealth, 3(2), p.e69. 
64. Danquah, I., Kloster, S., Holtermann, A., Aadahl, M., Bauman, A., Ersbøll, A. and 
Tolstrup, J. (2016). Take a Stand!–a multi-component intervention aimed at 
  
 239 
reducing sitting time among office workers–a cluster randomized 
trial. International Journal of Epidemiology, 46 (1), pp 128-140. 
65. Davies, E. (2016). Feasibility of the Prototype Willingness Model as the basis for 
school-delivered alcohol misuse prevention: A qualitative think-aloud study to 
explore acceptability of ‘The Alcohol Smart Quiz’ with adolescents and teachers. 
Journal of Health Psychology, p.135910531664848. 
66. De Bourdeaudhuij, I., Van Cauwenberghe, E., Spittaels, H., Oppert, J., Rostami, 
C., Brug, J., Van Lenthe, F., Lobstein, T. and Maes, L. (2011). School-based 
interventions promoting both physical activity and healthy eating in Europe: a 
systematic review within the HOPE project. Obesity Reviews, 12(3), pp.205-216. 
67. De Cocker, K., De Bourdeaudhuij, I., Cardon, G. and Vandelanotte, C. (2016). 
The Effectiveness of a Web-Based Computer-Tailored Intervention on 
Workplace Sitting: A Randomized Controlled Trial. Journal of Medical Internet 
Research, 18(5), p.e96. 
68. De Cocker, K., Veldeman, C., De Bacquer, D., Braeckman, L., Owen, N., Cardon, 
G. and De Bourdeaudhuij, I. (2015). Acceptability and feasibility of potential 
intervention strategies for influencing sedentary time at work: focus group 
interviews in executives and employees. International Journal of Behavioral 
Nutrition and Physical Activity, 12(1), p.22. 
69.  De Craemer, M., Chastin, S., Ahrens, W., Bernaards, C., Brug, J., Buck, C., 
Cardon, G., Capranica, L., Dargent-Molina, P., De Lepeleere, S., Hoffmann, B., 
Kennedy, A., Lakerveld, J., Lien, N., Ling, F., Loyen, A., MacDonncha, C., Nazare, 
J., O’Donoghue, G., O’Gorman, D., Perchoux, C., Pigeot, I., Simon, C., Mueller-
Stierlin, A., Van der Ploeg, H., Van Cauwenberg, J. and Oppert, J. (2018). Data on 
Determinants Are Needed to Curb the Sedentary Epidemic in Europe. Lessons 
Learnt from the DEDIPAC European Knowledge Hub. International Journal of 
Environmental Research and Public Health, 15(7), p.1406. 
  
 240 
70. De Leon, E., Fuentes, L. and Cohen, J. (2014). Characterizing Periodic Messaging 
Interventions Across Health Behaviors and Media: Systematic Review. Journal 
of Medical Internet Research, 16(3), p.e93. 
71. De Rezende, L., Rodrigues Lopes, M., Rey-López, J., Matsudo, V. and Luiz, O. 
(2014). Sedentary Behavior and Health Outcomes: An Overview of Systematic 
Reviews. PLoS ONE, 9(8), p.e105620.  
72. De Rezende, L., Sá, T., Mielke, G., Viscondi, J., Rey-López, J. and Garcia, L. 
(2016). All-Cause Mortality Attributable to Sitting Time. American Journal of 
Preventive Medicine, 51(2), pp.253-263. 
73. Deliens, T., Deforche, B., De Bourdeaudhuij, I. and Clarys, P. (2015). 
Determinants of physical activity and sedentary behaviour in university 
students: a qualitative study using focus group discussions. BMC Public Health, 
15(1). 
74. Dennison, L., Morrison, L., Conway, G. and Yardley, L. (2013). Opportunities and 
Challenges for Smartphone Applications in Supporting Health Behavior change: 
Qualitative Study. Journal of Medical Internet Research, 15(4), p.e86. 
75. Department of Health (2017). Health Survey (NI) 2016/17. [online] Available at: 
https://www.health-ni.gov.uk/news/health-survey-ni-201617 [Accessed 2 Sep. 
2018]. 
76. Direito, A., Carraça, E., Rawstorn, J., Whittaker, R. and Maddison, R. (2016). 
mHealth Technologies to Influence Physical Activity and Sedentary Behaviors: 
Behavior Change Techniques, Systematic Review and Meta-Analysis of 
Randomized Controlled Trials. Annals of Behavioral Medicine, 51(2), pp.226-
239. 
77.  Donath, L., Faude, O., Schefer, Y., Roth, R. and Zahner, L. (2015). Repetitive 
Daily Point of Choice Prompts and Occupational Sit-Stand Transfers, 
Concentration and Neuromuscular Performance in Office Workers: An 
  
 241 
RCT. International Journal of Environmental Research and Public Health, 12(4), 
pp.4340-4353.  
78. Donev, D., Pavlekovic, G. and Zaletel-Kragelj, L. (2007). Health promotion and 
disease prevention a handbook for teachers, researchers, health professionals 
and decision makers. [online] Available at: 
http://www.dspace.gela.org.ge/bitstream/123456789/6684/1/Health%20Prom
otion%20and%20Disease%20Prevention.pdf [Accessed 23 Nov. 2018]. 
79. Doran, G. (1981). There’s a S.M.A.R.T. way to write management’s goals and 
objectives. Management Review, 70(35).  
80. Duncan, M., Gilson, N. and Vandelanotte, C. (2014). Which population groups 
are most unaware of CVD risks associated with sitting time?. Preventive 
Medicine, 65, pp.103-108. 
81. Dunning, J., McVeigh, J., Goble, D. and Meiring, R. (2018). The Effect of 
Interrupting Sedentary Behavior on the Cardiometabolic Health of Adults With 
Sedentary Occupations. Journal of Occupational and Environmental Medicine, 
60(8), pp.760-767. 
82. Dutta, N., Koepp, G., Stovitz, S., Levine, J. and Pereira, M. (2014). Using Sit-
Stand Workstations to Decrease Sedentary Time in Office Workers: A 
Randomized Crossover Trial. International Journal of Environmental Research 
and Public Health, 11(7), pp.6653-6665. 
83. Eccles, D. and Arsal, G. (2017). The “think-aloud”  method: what is it and how 
do I use it?. Qualitative Research in Sport, Exercise and Health, 9(4), pp.514-531. 
84. Edwardson, C., Winkler, E., Bodicoat, D., Yates, T., Davies, M., Dunstan, D. and 
Healy, G. (2017). Considerations when using the activPAL monitor in field-based 
research with adult populations. Journal of Sport and Health Science, 6(2), 
pp.162-178. 
  
 242 
85. Ehlers, D., Fanning, J., Awick, E., Kramer, A. and McAuley, E. (2016). 
Contamination by an Active Control Condition in a Randomized Exercise 
Trial. PLOS ONE, 11(10), p.e0164246. 
86. Ekelund, U., Steene-Johannessen, J., Brown, W., Fagerland, M., Owen, N., 
Powell, K., Bauman, A. and Lee, I. (2016). Does physical activity attenuate, or 
even eliminate, the detrimental association of sitting time with mortality? A 
harmonised meta-analysis of data from more than 1 million men and 
women. The Lancet, 388(10051), pp.1302-1310. 
87. Ericsson, K. and Simon, H. (1980). Verbal reports as data. Psychological Review, 
87(3), pp.215-251. 
88. Evans, R., Fawole, H., Sheriff, S., Dall, P., Grant, P. and Ryan, C. (2012). Point-of-
Choice Prompts to Reduce Sitting Time at Work. American Journal of Preventive 
Medicine, 43(3), pp.293-297.  
89. Eysenbach, G. (2005). The Law of Attrition. Journal of Medical Internet 
Research, 7(1), p.e11. 
90. Eysenbach, G. (2011). CONSORT-EHEALTH: Improving and Standardizing 
Evaluation Reports of Web-based and Mobile Health Interventions. Journal of 
Medical Internet Research, 13(4), p.e126. 
91. Fjeldsoe, B., Miller, Y., O’Brien, J. and Marshall, A. (2012). Iterative 
development of MobileMums: a physical activity intervention for women with 
young children. International Journal of Behavioral Nutrition and Physical 
Activity, 9(1), p.151. 
92. Free, C., Phillips, G., Galli, L., Watson, L., Felix, L., Edwards, P., Patel, V. and 
Haines, A. (2013). The Effectiveness of Mobile-Health Technology-Based Health 
Behaviour Change or Disease Management Interventions for Health Care 
Consumers: A Systematic Review. PLoS Medicine, 10(1), p.e1001362. 
  
 243 
93. Frydenlund, G., Jørgensen, T., Toft, U., Pisinger, C. and Aadahl, M. (2011). 
Sedentary leisure time behavior, snacking habits and cardiovascular 
biomarkers: the Inter99 Study. European Journal of Preventive Cardiology, 
19(5), pp.1111-1119. 
94. Fukuoka, Y., Gay, C., Joiner, K. and Vittinghoff, E. (2015). A Novel Diabetes 
Prevention Intervention Using a Mobile App. American Journal of Preventive 
Medicine, 49(2), pp.223-237. 
95. Fulton, E., Brown, K., Kwah, K. and Wild, S. (2016). StopApp: Using the 
Behaviour Change Wheel to Develop an App to Increase Uptake and 
Attendance at NHS Stop Smoking Services. Healthcare, 4(2), p.31. 
96. Garcia-Constantino, M., Nugent, C., Stephenson, A., McDonough, S., Murphy, 
M. and Mair, J. (2018). User adoption of the “Worktivity” mobile app to help 
reduce occupational sedentary behaviour in an office environment. In: Annual 
International Conference of the IEEE Engineering in Medicine and Biology 
Society. Belfast. 
97. Gardner, B., Dewitt, S., Smith, L., Buckley, J., Biddle, S. and Mansfield, L. (2017). 
The ReSiT study (reducing sitting time): rationale and protocol for an 
exploratory pilot study of an intervention to reduce sitting time among office 
workers. Pilot and Feasibility Studies, 3(1). 
98. Gardner, B., Smith, L., Lorencatto, F., Hamer, M. and Biddle, S. (2015). How to 
reduce sitting time? A review of behaviour change strategies used in sedentary 
behaviour reduction interventions among adults. Health Psychology Review, 
10(1), pp.89-112. 
99. Giesbrecht, E. (2016) Development and feasibility evaluation of an mhealth 
intervention for manual wheelchair skills training with older adults. Thesis 
(Doctoral), University of British Columbia. 
  
 244 
100. Gilson, N., Burton, N., Van Uffelen, J. and Brown, W. (2011). Occupational 
sitting time: employees' perceptions of health risks and intervention 
strategies. Health Promotion Journal of Australia, 22(1), pp.38-43. 
101. Gilson, N., Straker, L. and Parry, S. (2012). Occupational sitting: practitioner 
perceptions of health risks, intervention strategies and influences. Health 
Promotion Journal of Australia, 23(3), pp.208-212. 
102. Goetzel, R. and Ozminkowski, R. (2008). The Health and Cost Benefits of Work 
Site Health-Promotion Programs. Annual Review of Public Health, 29(1), pp.303-
323.  
103.  Graves, L., Murphy, R., Shepherd, S., Cabot, J. and Hopkins, N. (2015). 
Evaluation of sit-stand workstations in an office setting: a randomised 
controlled trial. BMC Public Health, 15(1). 
104. Grunseit, A., Chau, J., Van der Ploeg, H. and Bauman, A. (2013). “Thinking on 
your feet”: A qualitative evaluation of sit-stand desks in an Australian 
workplace. BMC Public Health, 13(1). 
105. Guest, G., Namey, E. and McKenna, K. (2016). How Many Focus Groups Are 
Enough? Building an Evidence Base for Nonprobability Sample Sizes. Field 
Methods, 29(1), pp.3-22. 
106. Guitar, N., MacDougall, A., Connelly, D. and Knight, E. (2017). Fitbit Activity 
Trackers Interrupt Workplace Sedentary Behavior: A New 
Application. Workplace Health & Safety, 66(5), pp.218-222. 
107. Hadgraft, N., Healy, G., Owen, N., Winkler, E., Lynch, B., Sethi, P., Eakin, E., 
Moodie, M., LaMontagne, A., Wiesner, G., Willenberg, L. and Dunstan, D. (2016 
a). Office workers' objectively assessed total and prolonged sitting time: 
Individual-level correlates and worksite variations. Preventive Medicine Reports, 
4, pp.184-191. 
  
 245 
108. Hadgraft, N., Brakenridge, C., LaMontagne, A., Fjeldsoe, B., Lynch, B., Dunstan, 
D., Owen, N., Healy, G. and Lawler, S. (2016 b). Feasibility and acceptability of 
reducing workplace sitting time: a qualitative study with Australian office 
workers. BMC Public Health, 16(1). 
109. Hall, J., Mansfield, L., Kay, T. and McConnell, A. (2015). The effect of a sit-stand 
workstation intervention on daily sitting, standing and physical activity: 
protocol for a 12 month workplace randomised control trial. BMC Public Health, 
15(1). 
110. Hamilton, M., Hamilton, D. and Zderic, T. (2007). Role of Low Energy 
Expenditure and Sitting in Obesity, Metabolic Syndrome, Type 2 Diabetes, and 
Cardiovascular Disease. Diabetes, 56(11), pp.2655-2667. 
111. Hansen, B., Kolle, E., Dyrstad, S., Holme, I. And Anderssen, S. (2012). 
Accelerometer-Determined Physical Activity in Adults and Older 
People. Medicine & Science in Sports & Exercise, 44(2), pp.266-272. 
112. Harkin, B., Webb, T., Chang, B., Prestwich, A., Conner, M., Kellar, I., Benn, Y. 
and Sheeran, P. (2016). Does monitoring goal progress promote goal 
attainment? A meta-analysis of the experimental evidence. Psychological 
Bulletin, 142(2), pp.198-229. 
113. Hartin, P., Nugent, C., McClean, S., Cleland, I., Tschanz, J., Clark, C. and Norton, 
M. (2016). The Empowering Role of Mobile Apps in Behavior Change 
Interventions: The Gray Matters Randomized Controlled Trial. JMIR mHealth 
and uHealth, 4(3), p.e93. 
114. Healy, G., Dunstan, D., Salmon, J., Cerin, E., Shaw, J., Zimmet, P. and Owen, N. 
(2008). Breaks in Sedentary Time: Beneficial associations with metabolic 
risk. Diabetes Care, 31(4), pp.661-666. 
115. Healy, G., Eakin, E., Owen, N., Lamontagne, A., Moodie, M., Winkler, E., 
Fjeldsoe, B., Wiesner, G., Willenberg, L. And Dunstan, D. (2016). A Cluster 
  
 246 
Randomized Controlled Trial to Reduce Office Workers’ Sitting Time. Medicine 
& Science in Sports & Exercise, 48(9), pp.1787-1797. 
116. Healy, G., Lawler, S., Thorp, A., Neuhaus, M., Robson, E., Owen, N. and 
Dunstan, D. (2012). Reducing prolonged sitting in the workplace (An evidence 
review: full report). [online] Available at: 
https://www.sacoss.org.au/sites/default/files/public/documents/Reducing_Sitt
ing_Workplace_Summary.pdf [Accessed 17 Aug. 2017]. 
117. Healy, G., Wijndaele, K., Dunstan, D., Shaw, J., Salmon, J., Zimmet, P. and 
Owen, N. (2007). Objectively Measured Sedentary Time, Physical Activity, and 
Metabolic Risk: The Australian Diabetes, Obesity and Lifestyle Study 
(AusDiab). Diabetes Care, 31(2), pp.369-371. 
118. Higgins, J. and Green, S. (2011). Cochrane handbook for systematic reviews of 
interventions. United States. New York: John Wiley & Sons. 
119. Hoch, S. and Loewenstein, G. (1991). Time-Inconsistent Preferences and 
Consumer Self-Control. Journal of Consumer Research, 17(4), p.492. 
120. Hoddinott, P. (2015). A new era for intervention development studies. Pilot 
and Feasibility Studies, 1(1). 
121. Holzinger, A. and Errath, M. (2007). Mobile computer Web-application design 
in medicine: some research based guidelines. Universal Access in the 
Information Society, 6(1), pp.31-41. 
122. Howes, S. (2018). The use of novel technology to deliver falls prevention 
exercise to older adults. Thesis (Doctoral). Ulster University. 
123. Inyang, M. and Stella, S. (2015). Sedentary lifestyle: health 
implications. Journal of Nursing and Health Science, 4(2), pp.20-25. 
124. Iribarren, S., Cato, K., Falzon, L. and Stone, P. (2017). What is the economic 
evidence for mHealth? A systematic review of economic evaluations of mHealth 
solutions. PLOS ONE, 12(2), p.e0170581. 
  
 247 
125. Jaspers, M. (2009). A comparison of usability methods for testing interactive 
health technologies: Methodological aspects and empirical evidence. 
International Journal of Medical Informatics, 78(5), pp.340-353. 
126. Johnston, M. (2016). A science for all reasons: A comment on Ogden (2016). 
Health Psychology Review, 10(3), pp.256-259. 
127. Júdice, P., Hamilton, M., Sardinha, L. and Silva, A. (2015). Randomized 
controlled pilot of an intervention to reduce and break-up overweight/obese 
adults’ overall sitting-time. Trials, 16(1). 
128. Kazi, A., Duncan, M., Clemes, S. and Haslam, C. (2014). A survey of sitting time 
among UK employees. Occupational Medicine, 64(7), pp.497-502. 
129. Kendzor, D., Shuval, K., Gabriel, K., Businelle, M., Ma, P., High, R., Cuate, E., 
Poonawalla, I., Rios, D., Demark-Wahnefried, W., Swartz, M. and Wetter, D. 
(2016). Impact of a Mobile Phone Intervention to Reduce Sedentary Behavior in 
a Community Sample of Adults: A Quasi-Experimental Evaluation. Journal of 
Medical Internet Research, 18(1), p.e19. 
130. Kessler, R., Barber, C., Beck, A., Berglund, P., Cleary, P., McKenas, D., Pronk, N., 
Simon, G., Stang, P., Ustun, T. and Wang, P. (2003). The World Health 
Organization Health and Work Performance Questionnaire (HPQ). Journal of 
Occupational and Environmental Medicine, 45(2), pp.156-174. 
131. Kim, J., Wineinger, N., Taitel, M., Radin, J., Akinbosoye, O., Jiang, J., Nikzad, N., 
Orr, G., Topol, E. and Steinhubl, S. (2016). Self-Monitoring Utilization Patterns 
Among Individuals in an Incentivized Program for Healthy Behaviors. Journal of 
Medical Internet Research, 18(11), p.e292. 
132.  Kim, Y., Kim, D. and Wachter, K. (2013). A study of mobile user engagement 
(MoEN): Engagement motivations, perceived value, satisfaction, and continued 
engagement intention. Decision Support Systems, 56, pp.361-370. 
  
 248 
133. King, A., Hekler, E., Grieco, L., Winter, S., Sheats, J., Buman, M., Banerjee, B., 
Robinson, T. and Cirimele, J. (2016). Effects of Three Motivationally Targeted 
Mobile Device Applications on Initial Physical Activity and Sedentary Behavior 
Change in Midlife and Older Adults: A Randomized Trial. PLoS ONE, 11(6), 
p.e015637. 
134. Kirchengast, S. (2014). Physical Inactivity from the Viewpoint of Evolutionary 
Medicine. Sports, 2(2), pp.34-50. 
135. Kirwan, M., Vandelanotte, C., Duncan, M. and Mummery, K. (2010). Using 
smartphones to increase physical activity: Usability testing of the 10,000 Steps 
iPhone application. Journal of Science and Medicine in Sport, 13, p.e28. 
136. Klasnja, P., Consolvo, S. and Pratt, W. (2011). How to evaluate technologies for 
health behavior change in HCI research. Proceedings of the 2011 annual 
conference on Human factors in computing systems - CHI '11. 
137. Kozey-Keadle, S., Libertine, A., Lyden, K., Staudenmayer, J. and Freedson, P. 
(2011). Validation of Wearable Monitors for Assessing Sedentary 
Behavior. Medicine & Science in Sports & Exercise, 43(8), pp.1561-1567. 
138. Kozey-Keadle, S., Libertine, A., Staudenmayer, J. and Freedson, P. (2012). The 
Feasibility of Reducing and Measuring Sedentary Time among Overweight, Non-
Exercising Office Workers. Journal of Obesity, 2012, pp.1-10. 
139. Krebs, P. and Duncan, D. (2015). Health App Use Among US Mobile Phone 
Owners: A National Survey. JMIR mHealth and uHealth, 3(4), p.e101. 
140. Krueger, R. and Casey, M. (2015). Focus groups: A Practical Guide for Applied 
Research. 5th ed. SAGE. 
141. Krukowski, R., Tilford, J., Harvey-Berino, J. and S. West, D. (2011). Comparing 
Behavioral Weight Loss Modalities: Incremental Cost-Effectiveness of an 
Internet-Based Versus an In-Person Condition. Obesity, 19(8), pp.1629-1635. 
  
 249 
142. Kumar, S., Nilsen, W., Pavel, M. and Srivastava, M. (2013). Mobile Health: 
Revolutionizing Healthcare Through Transdisciplinary Research. Computer, 
46(1), pp.28-35. 
143. Lane, A. (2007). Mood and human performance. New York: Nova Science Publ. 
144. Laska, M., Lytle, L., Nanney, M., Moe, S., Linde, J. and Hannan, P. (2016). 
Results of a 2-year randomized, controlled obesity prevention trial: Effects on 
diet, activity and sleep behaviors in an at-risk young adult 
population. Preventive Medicine, 89, pp.230-236. 
145. Lathia, N., Pejovic, V., Rachuri, K., Mascolo, C., Musolesi, M. and Rentfrow, P. 
(2013). Smartphones for Large-Scale Behavior Change Interventions. IEEE 
Pervasive Computing, 12(3), pp.66-73. 
146. Lee, A., Sandvei, M., Asmussen, H., Skougaard, M., Macdonald, J., Zavada, J., 
Bliddal, H., Taylor, P. and Gudbergsen, H. (2018). The Development of Complex 
Digital Health Solutions: Formative Evaluation Combining Different 
Methodologies. JMIR Research Protocols, 7(7), p.e165. 
147. Lei, H., Nahum-Shani, I., Lynch, K., Oslin, D. and Murphy, S. (2012). A "SMART" 
Design for Building Individualized Treatment Sequences. Annual Review of 
Clinical Psychology, 8(1), pp.21-48. 
148. Leon, A., Davis, L. and Kraemer, H. (2011). The role and interpretation of pilot 
studies in clinical research. Journal of Psychiatric Research, 45(5), pp.626-629. 
149. Levine, J. (2015). Sick of sitting. Diabetologia, 58(8), pp.1751-1758. 
150. Lewis, L. (2015) Yet another Behaviour Change Intervention: The Feasibility of 
an autonomy-supportive active lifestyle intervention in older adults. Thesis 
(Doctoral). University of East Anglia. 
151. Li, I., Mackey, M., Foley, B., Pappas, E., Edwards, K., Chau, J., Engelen, L., 
Voukelatos, A., Whelan, A., Bauman, A., Winkler, E. and Stamatakis, E. (2017). 
  
 250 
Reducing Office Workers’ Sitting Time at Work Using Sit-Stand Protocols. 
Journal of Occupational and Environmental Medicine, 59(6), pp.543-549. 
152. Lichtenberg, F. (2015). The impact of biomedical innovation on longevity and 
health. Nordic Journal of Health Economics, 5(1), p.45. 
153. Litosseliti, L. (2003). Using Focus Groups in Research (Continuum Research 
Methods Series). Continuum International Publishing Group Ltd. 
154. Localytics (2017). Overall App Benchmarks H2 2017. [online] Localytics. 
Available at: https://www.localytics.com/lp/cheat-sheet-overall-app-
benchmarks-h2-2017/ [Accessed 20 Sep. 2018]. 
155. Locke, E. and Latham, G. (2002). Building a practically useful theory of goal 
setting and task motivation: A 35-year odyssey. American Psychologist, 57(9), 
pp.705-717. 
156. Loudon, D. and Granat, M. (2015). Visualization of Sedentary Behavior Using 
an Event-Based Approach. Measurement in Physical Education and Exercise 
Science, 19(3), pp.148-157. 
157. Lyden, K., Kozey Keadle, S., Staudenmayer, J. and Freedson, P. (2012). Validity 
of Two Wearable Monitors to Estimate Breaks from Sedentary Time. Medicine 
& Science in Sports & Exercise, 44(11), pp.2243-2252. 
158. Lyles, C., Harris, L., Le, T., Flowers, J., Tufano, J., Britt, D., Hoath, J., Hirsch, I., 
Goldberg, H. and Ralston, J. (2011). Qualitative Evaluation of a Mobile Phone 
and Web-Based Collaborative Care Intervention for Patients with Type 2 
Diabetes. Diabetes Technology & Therapeutics, 13(5), pp.563-569. 
159. Lyons, E., Swartz, M., Lewis, Z., Martinez, E. and Jennings, K. (2017). Feasibility 
and Acceptability of a Wearable Technology Physical Activity Intervention With 
Telephone Counseling for Mid-Aged and Older Adults: A Randomized Controlled 
Pilot Trial. JMIR mHealth and uHealth, 5(3), p.e28. 
  
 251 
160. Mackenzie, K., Goyder, E. and Eves, F. (2015). Acceptability and feasibility of a 
low-cost, theory-based and co-produced intervention to reduce workplace 
sitting time in desk-based university employees. BMC Public Health, 15(1). 
161. Maher, J. and Conroy, D. (2015). Habit Strength Moderates the Effects of Daily 
Action Planning Prompts on Physical Activity but Not Sedentary 
Behavior. Journal of Sport and Exercise Psychology, 37(1), pp.97-107. 
162. Mainsbridge, C., Cooley, P., Fraser, S. and Pedersen, S. (2014). The Effect of an 
e-Health Intervention Designed to Reduce Prolonged Occupational Sitting on 
Mean Arterial Pressure. Journal of Occupational and Environmental Medicine, 
56(11), pp.1189-1194. 
163. Mantzari, E., Wijndaele, K., Brage, S., Griffin, S. and Marteau, T. (2016). Impact 
of sit-stand desks at work on energy expenditure and sedentary time: protocol 
for a feasibility study. Pilot and Feasibility Studies, 2(1). 
164. Martin, A., Adams, J., Bunn, C., Gill, J., Gray, C., Hunt, K., Maxwell, D., Van der 
Ploeg, H., Wyke, S. and Mutrie, N. (2017). Feasibility of a real-time self-
monitoring device for sitting less and moving more: a randomised controlled 
trial. BMJ Open Sport & Exercise Medicine, 3(1), p.e000285. 
165. Martin, A., Fitzsimons, C., Jepson, R., Saunders, D., Van der Ploeg, H., Teixeira, 
P., Gray, C. and Mutrie, N. (2015). Interventions with potential to reduce 
sedentary time in adults: systematic review and meta-analysis. British Journal of 
Sports Medicine, 49(16), pp.1056-1063. 
166. Matheson, G., Klügl, M., Engebretsen, L., Bendiksen, F., Blair, S., Börjesson, M., 
Budgett, R., Derman, W., Erdener, U., Ioannidis, J., Khan, K., Martinez, R., van 
Mechelen, W., Mountjoy, M., Sallis, R., Schwellnus, M., Shultz, R., Soligard, T., 
Steffen, K., Sundberg, C., Weiler, R. and Ljungqvist, A. (2013). Prevention and 
Management of Non-Communicable Disease: The IOC Consensus Statement, 
Lausanne 2013. Sports Medicine, 43(11), pp.1075-1088. 
  
 252 
167. Matthews, C., Chen, K., Freedson, P., Buchowski, M., Beech, B., Pate, R. and 
Troiano, R. (2008). Amount of Time Spent in Sedentary Behaviors in the United 
States, 2003-2004. American Journal of Epidemiology, 167(7), pp.875-881. 
168. Maylor, B., Edwardson, C., Zakrzewski-Fruer, J., Champion, R. and Bailey, D. 
(2018). Efficacy of a Multi-Component Intervention to Reduce Workplace Sitting 
Time in Office Workers. Journal of Occupational and Environmental Medicine, 
p.1. 
169. McDonald, S., O’Brien, N., White, M. and Sniehotta, F. (2015). Changes in 
physical activity during the retirement transition: a theory-based, qualitative 
interview study. International Journal of Behavioral Nutrition and Physical 
Activity, 12(1), p.25. 
170. McGuckin, T., Sealey, R. and Barnett, F. (2017). Planning for sedentary 
behaviour interventions: office workers’ survey and focus group 
responses. Perspectives in Public Health, 137(6), pp.316-321. 
171. McIntosh, J., Jay, S., Hadden, N. and Whittaker, P. (2017). Do E-health 
interventions improve physical activity in young people: a systematic review. 
Public Health, 148, pp.140-148. 
172. McNair, D. M., Lorr, M. and Droppleman, L. (1971). Manual for the Profile of 
Mood States. San Diego, CA: Educational and Industrial Testing Service. Journal 
of Sports Sciences. 17(11) 861-872. 
173. Michie, S., Atkins, L. and West, R. The Behaviour Change Wheel. 1st edition. 
London: Silverback Publishing. 2014. 
174. Michie, S., Fixsen, D., Grimshaw, J. and Eccles, M. (2009). Specifying and 
reporting complex behaviour change interventions: the need for a scientific 
method. Implementation Science, 4(1). 
175. Michie, S., Johnston, M., Abraham, C., Lawton, R., Parker, D. and Walker, A. 
(2005). Making psychological theory useful for implementing evidence based 
  
 253 
practice: a consensus approach. Quality and Safety in Health Care, 14(1), pp.26-
33. 
176. Michie, S., Richardson, M., Johnston, M., Abraham, C., Francis, J., Hardeman, 
W., Eccles, M., Cane, J. and Wood, C. (2013). The Behavior Change Technique 
Taxonomy (v1) of 93 Hierarchically Clustered Techniques: Building an 
International Consensus for the Reporting of Behavior Change Interventions. 
Annals of Behavioral Medicine, 46(1), pp.81-95. 
177. Michie, S., van Stralen, M. and West, R. (2011). The behaviour change wheel: 
A new method for characterising and designing behaviour change interventions. 
Implementation Science, 6(1). 
178. Michie, S., Wood, C., Johnston, M., Abraham, C., Francis, J. and Hardeman, W. 
(2015). Behaviour change techniques: the development and evaluation of a 
taxonomic method for reporting and describing behaviour change interventions 
(a suite of five studies involving consensus methods, randomised controlled 
trials and analysis of qualitative data). Health Technology Assessment, 19(99), 
pp.1-188. 
179. Michie, S., Yardley, L., West, R., Patrick, K. and Greaves, F. (2017). Developing 
and Evaluating Digital Interventions to Promote Behavior Change in Health and 
Health Care: Recommendations Resulting From an International Workshop. 
Journal of Medical Internet Research, 19(6), p.e232. 
180. Middelweerd, A., Mollee, J., Van der Wal, C., Brug, J. and Te Velde, S. (2014). 
Apps to promote physical activity among adults: a review and content analysis. 
International Journal of Behavioral Nutrition and Physical Activity, 11(1). 
181. Milward, J., Deluca, P., Drummond, C., Watson, R., Dunne, J. and Kimergård, A. 
(2017). Usability Testing of the BRANCH Smartphone App Designed to Reduce 
Harmful Drinking in Young Adults. JMIR mHealth and uHealth, 5(8), p.e109. 
  
 254 
182. Moher, D. (2009). Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses: The PRISMA Statement. Annals of Internal Medicine, 151(4), 
p.264. 
183. Mohr, D., Schueller, S., Riley, W., Brown, C., Cuijpers, P., Duan, N., Kwasny, M., 
Stiles-Shields, C. and Cheung, K. (2015). Trials of Intervention Principles: 
Evaluation Methods for Evolving Behavioral Intervention Technologies. Journal 
of Medical Internet Research, 17(7), p.e166. 
184. Mullane, S., Toledo, M., Rydell, S., Feltes, L., Vuong, B., Crespo, N., Pereira, M. 
and Buman, M. (2017). Social ecological correlates of workplace sedentary 
behavior. International Journal of Behavioral Nutrition and Physical Activity, 
14(1). 
185. Mummah, S., King, A., Gardner, C. and Sutton, S. (2016 a). Iterative 
development of Vegethon: a theory-based mobile app intervention to increase 
vegetable consumption. International Journal of Behavioral Nutrition and 
Physical Activity, 13(1). 
186. Mummah, S., Mathur, M., King, A., Gardner, C. and Sutton, S. (2016 b). Mobile 
Technology for Vegetable Consumption: A Randomized Controlled Pilot Study in 
Overweight Adults. JMIR mHealth and uHealth, 4(2), p.e51. 
187. Munir, F., Biddle, S., Davies, M., Dunstan, D., Esliger, D., Gray, L., Jackson, B., 
O’Connell, S., Yates, T. and Edwardson, C. (2018). Stand More AT Work (SMArT 
Work): using the behaviour change wheel to develop an intervention to reduce 
sitting time in the workplace. BMC Public Health, 18(1). 
188. Murphy, S. (2005). An experimental design for the development of adaptive 
treatment strategies. Statistics in Medicine, 24(10), pp.1455-1481. 
189. Murray, E., Hekler, E., Andersson, G., Collins, L., Doherty, A., Hollis, C., Rivera, 
D., West, R. and Wyatt, J. (2016). Evaluating Digital Health Interventions. 
American Journal of Preventive Medicine, 51(5), pp.843-851. 
  
 255 
190. Neuhaus, M., Eakin, E., Straker, L., Owen, N., Dunstan, D., Reid, N. and Healy, 
G. (2014 a). Reducing occupational sedentary time: a systematic review and 
meta-analysis of evidence on activity-permissive workstations. Obesity Reviews, 
15(10), pp.822-838. 
191. Neuhaus, M., Healy, G., Dunstan, D., Owen, N. and Eakin, E. (2014 b). 
Workplace Sitting and Height-Adjustable Workstations. American Journal of 
Preventive Medicine, 46(1), pp.30-40. 
192. Neve, M., Morgan, P., Jones, P. and Collins, C. (2010). Effectiveness of web-
based interventions in achieving weight loss and weight loss maintenance in 
overweight and obese adults: a systematic review with meta-analysis. Obesity 
Reviews, 11(4), pp.306-321. 
193. NHS (2018). BMI healthy weight calculator - Health tools - NHS Choices. 
[online] Nhs.uk. Available at: 
https://www.nhs.uk/Tools/Pages/Healthyweightcalculator.aspx [Accessed 19 
May 2018]. 
194. NICE (2014). Behaviour change: individual approaches | Guidance and 
guidelines | NICE. [online] Nice.org.uk. Available at: 
https://www.nice.org.uk/guidance/ph49 [Accessed 31 May 2018]. 
195. nidirect.gov.uk. (2017). Qualifications. [online] Available at: 
https://www.nidirect.gov.uk/articles/qualifications-what-different-levels-mean 
[Accessed 14 Apr. 2017]. 
196. Nielsen, J. (1994). Estimating the number of subjects needed for a thinking 
aloud test. International Journal of Human-Computer Studies, 41(3), pp.385-
397. 
197. Nielsen, J. (1995). 10 Heuristics for User Interface Design: Article by Jakob 
Nielsen. [online] Nielsen Norman Group. Available at: 
  
 256 
https://www.nngroup.com/articles/ten-usability-heuristics/ [Accessed 1 Sep. 
2018]. 
198. Noar, S., Black, H. and Pierce, L. (2009). Efficacy of computer technology-based 
HIV prevention interventions: a meta-analysis. AIDS, 23(1), pp.107-115. 
199. Nooijen, C., Kallings, L., Blom, V., Ekblom, Ö., Forsell, Y. and Ekblom, M. (2018). 
Common Perceived Barriers and Facilitators for Reducing Sedentary Behaviour 
among Office Workers. International Journal of Environmental Research and 
Public Health, 15(4), p.792. 
200. O’Connell, S., Jackson, B., Edwardson, C., Yates, T., Biddle, S., Davies, M., 
Dunstan, D., Esliger, D., Gray, L., Miller, P. and Munir, F. (2015). Providing NHS 
staff with height-adjustable workstations and behaviour change strategies to 
reduce workplace sitting time: protocol for the Stand More AT (SMArT) Work 
cluster randomised controlled trial. BMC Public Health, 15(1). 
201. O’Dolan, C., Grant, M., Lawrence, M. and Dall, P. (2018). A randomised 
feasibility study to investigate the impact of education and the addition of 
prompts on the sedentary behaviour of office workers. Pilot and Feasibility 
Studies, 4(1). 
202. O'Keefe, J. and Cordain, L. (2004). Cardiovascular Disease Resulting From a 
Diet and Lifestyle at Odds With Our Paleolithic Genome: How to Become a 21st-
Century Hunter-Gatherer. Mayo Clinic Proceedings, 79(1), pp.101-108. 
203. Oosterveen, E., Tzelepis, F., Ashton, L. and Hutchesson, M. (2017). A 
systematic review of eHealth behavioral interventions targeting smoking, 
nutrition, alcohol, physical activity and/or obesity for young adults. Preventive 
Medicine, 99, pp.197-206. 
204. Orsmond, G. and Cohn, E. (2015). The Distinctive Features of a Feasibility 
Study. OTJR: Occupation, Participation and Health, 35(3), pp.169-177. 
  
 257 
205. Owen, N., Healy, G., Matthews, C. and Dunstan, D. (2010). Too Much 
Sitting. Exercise and Sport Sciences Reviews, 38(3), pp.105-113. 
206. Pagliari, C. (2007). Design and Evaluation in eHealth: Challenges and 
Implications for an Interdisciplinary Field. Journal of Medical Internet Research, 
9(2), p.e15. 
207. Pagoto, S. and Bennett, G. (2013). How behavioral science can advance digital 
health. Translational Behavioral Medicine, 3(3), pp.271-276. 
208. Pagoto, S., Schneider, K., Jojic, M., DeBiasse, M. and Mann, D. (2013). 
Evidence-Based Strategies in Weight-Loss Mobile Apps. American Journal of 
Preventive Medicine, 45(5), pp.576-582. 
209. Parry, S. and Straker, L. (2013). The contribution of office work to sedentary 
behaviour associated risk. BMC Public Health, 13(1).  
210. Partridge, S., McGeechan, K., Hebden, L., Balestracci, K., Wong, A., Denney-
Wilson, E., Harris, M., Phongsavan, P., Bauman, A. and Allman-Farinelli, M. 
(2015). Effectiveness of a mHealth Lifestyle Program With Telephone Support 
(TXT2BFiT) to Prevent Unhealthy Weight Gain in Young Adults: Randomized 
Controlled Trial. JMIR mHealth and uHealth, 3(2), p.e66. 
211. Pedersen, M., Blangsted, A., Andersen, L., Jørgensen, M., Hansen, E. and 
Sjøgaard, G. (2009). The Effect of Worksite Physical Activity Intervention on 
Physical Capacity, Health, and Productivity: A 1-Year Randomized Controlled 
Trial. Journal of Occupational and Environmental Medicine, 51(7), pp.759-770. 
212. Pedersen, S., Cooley, P. and Mainsbridge, C. (2014). An e-health intervention 
designed to increase workday energy expenditure by reducing prolonged 
occupational sitting habits. Work, 49, pp.289-295. 
213. Pereira, M., Coombes, B., Comans, T. and Johnston, V. (2015). The impact of 
onsite workplace health-enhancing physical activity interventions on worker 
  
 258 
productivity: a systematic review. Occupational and Environmental Medicine, 
72(6), pp.401-412. 
214. Presseau, J., Ivers, N., Newham, J., Knittle, K., Danko, K. and Grimshaw, J. 
(2015). Using a behaviour change techniques taxonomy to identify active 
ingredients within trials of implementation interventions for diabetes 
care. Implementation Science, 10(1). 
215. Prince, S., Saunders, T., Gresty, K. and Reid, R. (2014). A comparison of the 
effectiveness of physical activity and sedentary behaviour interventions in 
reducing sedentary time in adults: a systematic review and meta-analysis of 
controlled trials. Obesity Reviews, 15(11), pp.905-919. 
216. Pronk, N., Martinson, B., Kessler, R., Beck, A., Simon, G. and Wang, P. (2004). 
The Association Between Work Performance and Physical Activity, 
Cardiorespiratory Fitness, and Obesity. Journal of Occupational and 
Environmental Medicine, 46(1), pp.19-25. 
217. Public Health England (2016). Health matters: getting every adult active every 
day. [online] Available at: 
https://www.gov.uk/government/publications/health-matters-getting-every-
adult-active-every-day/health-matters-getting-every-adult-active-every-day 
[Accessed 4 Apr. 2018]. 
218. Puig-Ribera, A., Bort-Roig, J., Giné-Garriga, M., González-Suárez, A., Martínez-
Lemos, I., Fortuño, J., Martori, J., Muñoz-Ortiz, L., Milà, R., Gilson, N. and 
McKenna, J. (2017). Impact of a workplace ‘sit less, move more’ program on 
efficiency-related outcomes of office employees. BMC Public Health, 17(1). 
219. Rabiee, F. (2004). Focus-group interview and data analysis. Proceedings of the 
Nutrition Society, 63(04), pp.655-660. 
  
 259 
220. Rennekamp, R. and Nall, M. (2006). Using Focus Groups in Program 
Development and Evaluation. [online] Available at: 
https://psd.ca.uky.edu/files/focus.pdf [Accessed 1 Feb. 2017]. 
221. Research2guidance (2017). mHealth Economics 2017 – Current Status and 
Future Trends in Mobile Health. [online] Available at: 
https://research2guidance.com/product/mhealth-economics-2017-current-
status-and-future-trends-in-mobile-health [Accessed 17 Aug. 2018]. 
222. Rodrigues, A. (2014). Systematic development of a behavioural intervention to 
promote sun-protection behaviours amongst holidaymakers. Thesis (Doctoral). 
Newcastle University. 
223. Rodrigues, A., Ball, J., Ski, C., Stewart, S. and Carrington, M. (2016). A 
systematic review and meta-analysis of primary prevention programmes to 
improve cardio-metabolic risk in non-urban communities. Preventive Medicine, 
87, pp.22-34. 
224. Rosenberg, D., Gell, N., Jones, S., Renz, A., Kerr, J., Gardiner, P. and Arterburn, 
D. (2015). The Feasibility of Reducing Sitting Time in Overweight and Obese 
Older Adults. Health Education & Behavior, 42(5), pp.669-676. 
225. Ryan, C., Dall, P., Granat, M. and Grant, P. (2011). Sitting patterns at work: 
objective measurement of adherence to current 
recommendations. Ergonomics, 54(6), pp.531-538. 
226. Ryde, G., Brown, H., Peeters, G., Gilson, N. and Brown, W. (2013). Desk-Based 
Occupational Sitting Patterns. American Journal of Preventive Medicine, 45(4), 
pp.448-452. 
227. Same, R., Feldman, D., Shah, N., Martin, S., Al Rifai, M., Blaha, M., Graham, G. 
and Ahmed, H. (2015). Relationship Between Sedentary Behavior and 
Cardiovascular Risk. Current Cardiology Reports, 18(1). 
  
 260 
228. Sanders, J., Loveday, A., Pearson, N., Edwardson, C., Yates, T., Biddle, S. and 
Esliger, D. (2016). Devices for Self-Monitoring Sedentary Time or Physical 
Activity: A Scoping Review. Journal of Medical Internet Research, 18(5), p.e90. 
229. Schmid, D. and Leitzmann, M. (2014). Television Viewing and Time Spent 
Sedentary in Relation to Cancer Risk: A Meta-Analysis. JNCI: Journal of the 
National Cancer Institute, 106(7). 
230. Schoeppe, S., Alley, S., Van Lippevelde, W., Bray, N., Williams, S., Duncan, M. 
and Vandelanotte, C. (2016). Efficacy of interventions that use apps to improve 
diet, physical activity and sedentary behaviour: a systematic 
review. International Journal of Behavioral Nutrition and Physical Activity, 13(1). 
231. Schuna, J., Swift, D., Hendrick, C., Duet, M., Johnson, W., Martin, C., Church, T. 
and Tudor-Locke, C. (2014). Evaluation of a Workplace Treadmill Desk 
Intervention. Journal of Occupational and Environmental Medicine, 56(12), 
pp.1266-1276. 
232. Sedentary Behaviour Research Network (2012). Letter to the Editor: 
Standardized use of the terms “sedentary” and “sedentary behaviours”. Applied 
Physiology, Nutrition, and Metabolism, 37(3), pp.540-542. 
233. Shephard, R. and Tudor-Locke, C. (2016). The objective monitoring of physical 
activity. Switzerland: Springer, p.192. 
234. Sherrington, A., Newham, J., Bell, R., Adamson, A., McColl, E. and Araujo-
Soares, V. (2016). Systematic review and meta-analysis of internet-delivered 
interventions providing personalized feedback for weight loss in overweight and 
obese adults. Obesity Reviews, 17(6), pp.541-551. 
235. Shiffman, S., Stone, A. and Hufford, M. (2008). Ecological momentary 
assessment. Annual Review of Clinical Psychology, 4, pp.1-32. 
236. Shneiderman, B. (2014). Designing the user interface. Harlow: Pearson. 
  
 261 
237. Shrestha, N., Kukkonen-Harjula, K., Verbeek, J., Ijaz, S., Hermans, V. and 
Pedisic, Z. (2018). Workplace interventions for reducing sitting at 
work. Cochrane Database of Systematic Reviews. 
238. Shrestha, N., Kukkonen-Harjula, K., Verbeek, J., Ijaz, S., Hermans, V. and 
Bhaumik, S. (2016). Workplace interventions for reducing sitting at 
work. Cochrane Database of Systematic Reviews. 
239. Simons, D., De Bourdeaudhuij, I., Clarys, P., De Cocker, K., Vandelanotte, C. 
and Deforche, B. (2018). A Smartphone App to Promote an Active Lifestyle in 
Lower-Educated Working Young Adults: Development, Usability, Acceptability, 
and Feasibility Study. JMIR mHealth and uHealth, 6(2), p.e44. 
240. Sjjklint, M., Constantiou, I. and Trier, M. (2015). The Complexities of Self-
Tracking - An Inquiry into User Reactions and Goal Attainment. SSRN Electronic 
Journal. 
241. Sjögren, P., Fisher, R., Kallings, L., Svenson, U., Roos, G. and Hellénius, M. 
(2014). Stand up for health—avoiding sedentary behaviour might lengthen your 
telomeres: secondary outcomes from a physical activity RCT in older 
people. British Journal of Sports Medicine, 48(19), pp.1407-1409. 
242. Soltani, H., Arden, M., Duxbury, A. and Fair, F. (2016). An Analysis of Behaviour 
Change Techniques Used in a Sample of Gestational Weight Management 
Trials. Journal of Pregnancy, 2016, pp.1-15. 
243. Spring, B., Pellegrini, C., McFadden, H., Pfammatter, A., Stump, T., Siddique, J., 
King, A. and Hedeker, D. (2018). Multicomponent mHealth Intervention for 
Large, Sustained Change in Multiple Diet and Activity Risk Behaviors: The Make 
Better Choices 2 Randomized Controlled Trial. Journal of Medical Internet 
Research, 20(6), p.e10528 
244. Stamatakis, E., Ekelund, U., Ding, D., Hamer, M., Bauman, A. and Lee, I. (2018). 
Is the time right for quantitative public health guidelines on sitting? A narrative 
  
 262 
review of sedentary behaviour research paradigms and findings. British Journal 
of Sports Medicine, pp.bjsports-2018-099131. 
245. Statista. (2018). Mobile phone penetration worldwide 2013-2019 | Statistic. 
[online] Available at: https://www.statista.com/statistics/470018/mobile-
phone-user-penetration-worldwide/ [Accessed 14 Aug. 2018]. 
246. Steinmo, S., Fuller, C., Stone, S. and Michie, S. (2015). Characterising an 
implementation intervention in terms of behaviour change techniques and 
theory: the ‘Sepsis Six’ clinical care bundle. Implementation Science, 10(1). 
247. Stephenson, A., McDonough, S., Murphy, M., Nugent, C. and Mair, J. (2017). 
Using computer, mobile and wearable technology enhanced interventions to 
reduce sedentary behaviour: a systematic review and meta-analysis. 
International Journal of Behavioral Nutrition and Physical Activity, 14(1). 
248. Straker, L., Coenen, P., Dunstan, D., Gilson,N., Healy, G. (2016), Sedentary 
Work – Evidence on an Emergent Work Health and Safety Issue – Final Report, 
Canberra: Safe Work Australia. 
249. Tasdemir-Ozdes, A., Strickland-Hughes, C., Bluck, S. and Ebner, N. (2016). 
Future perspective and healthy lifestyle choices in adulthood. Psychology and 
Aging, 31(6), pp.618-630. 
250. Taylor, W., Paxton, R., Shegog, R., Coan, S., Dubin, A., Page, T. and Rempel, D. 
(2016). Impact of Booster Breaks and Computer Prompts on Physical Activity 
and Sedentary Behavior Among Desk-Based Workers: A Cluster-Randomized 
Controlled Trial. Preventing Chronic Disease, 13. 
251. Terry, P. C., Lane, A. M., and Fogarty, G. J. (2003). Construct Validity of the 
POMS-A for use with adults. Psychology of Sport and Exercise, 4, 125-139. 
252. Terry, P., Lane, A., Lane, H. and Keohane, L. (1999). Development and 
validation of a mood measure for adolescents. Journal of Sports Sciences, 
17(11), pp.861-872. 
  
 263 
253. Terry, P., Lim, J. and Parsons-Smith, R. (2013). In The Mood. [online] 
Moodprofiling.com. Available at: http://www.moodprofiling.com/about.php 
[Accessed 25 Jul. 2017]. 
254. The Interaction Design Foundation. (2018). What is User Centered Design?. 
[online] Available at: https://www.interaction-
design.org/literature/topics/user-centered-design [Accessed 31 May 2018]. 
255. Thomas, J. and Bond, D. (2014). Review of Innovations in Digital Health 
Technology to Promote Weight Control. Current Diabetes Reports, 14(5). 
256. Thorp, A., Kingwell, B., Owen, N. and Dunstan, D. (2014). Breaking up 
workplace sitting time with intermittent standing bouts improves fatigue and 
musculoskeletal discomfort in overweight/obese office workers. Occupational 
and Environmental Medicine, 71(11), pp.765-771. 
257.  Tobin, R., Leavy, J. and Jancey, J. (2016). Uprising: An examination of sit-stand 
workstations, mental health and work ability in sedentary office workers, 
in Western Australia. Work, 55(2), pp.359-371. 
258. Tombor, I., Shahab, L., Brown, J., Crane, D., Michie, S. and West, R. (2016). 
Development of SmokeFree Baby: a smoking cessation smartphone app for 
pregnant smokers. Translational Behavioral Medicine, 6(4), pp.533-545. 
259. Torgerson, D. (2001). Contamination in trials: is cluster randomisation the 
answer?. BMJ, 322(7282), pp.355-357. 
260. Townsend, N., Wickramasinghe, K., Williams, J., Bhatnagar, P. and Rayner, M. 
(2015). Physical Activity Statistics 2015. 1st ed. London: British Heart 
Foundation, p.26. 
261. Tremblay, M., Aubert, S., Barnes, J., Saunders, T., Carson, V., Latimer-Cheung, 
A., Chastin, S., Altenburg, T. and Chinapaw, M. (2017). Sedentary Behavior 
Research Network (SBRN) – Terminology Consensus Project process and 
  
 264 
outcome. International Journal of Behavioral Nutrition and Physical Activity, 
14(1).  
262. Tsiga, E., Panagopoulou, E. and Niakas, D. (2015). Health promotion across 
occupational groups: one size does not fit all. Occupational Medicine, 65(7), 
pp.552-557. 
263. Tudor-Locke, C., Camhi, S. and Troiano, R. (2012). A Catalog of Rules, 
Variables, and Definitions Applied to Accelerometer Data in the National Health 
and Nutrition Examination Survey, 2003–2006. Preventing Chronic Disease. 
264. UK Government, Department of Health and Social Care (2011). Physical 
activity guidelines for adults. [online] Available at: 
https://www.gov.uk/government/publications/uk-physical-activity-guidelines 
[Accessed 12 May 2018]. 
265. Urda, J., Lynn, J., Gorman, A. and Larouere, B. (2016). Effects of a Minimal 
Workplace Intervention to Reduce Sedentary Behaviors and Improve Perceived 
Wellness in Middle-Aged Women Office Workers. Journal of Physical Activity 
and Health, 13(8), pp.838-844. 
266. Van Berkel, J., Boot, C., Proper, K., Bongers, P. and Van der Beek, A. (2014 a). 
Effectiveness of a worksite mindfulness-based multi-component intervention 
on lifestyle behaviors. International Journal of Behavioral Nutrition and Physical 
Activity, 11(1), p.9. 
267. Van Berkel, J., Meershoek, A., Janssens, R., Boot, C., Proper, K. and Van der 
Beek, A. (2014 b). Ethical considerations of worksite health promotion: an 
exploration of stakeholders’ views. BMC Public Health, 14(1). 
268. Van der Ploeg, H. and Hillsdon, M. (2017). Is sedentary behaviour just physical 
inactivity by another name?. International Journal of Behavioral Nutrition and 
Physical Activity, 14(1).  
  
 265 
269. Van Drongelen, A., Boot, C., Hlobil, H., Smid, T. and Van der Beek, A. (2016). 
Process evaluation of a tailored mobile health intervention aiming to reduce 
fatigue in airline pilots. BMC Public Health, 16(1). 
270. Van Gemert-Pijnen, J., Nijland, N., van Limburg, M., Ossebaard, H., Kelders, S., 
Eysenbach, G. and Seydel, E. (2011). A Holistic Framework to Improve the 
Uptake and Impact of eHealth Technologies. Journal of Medical Internet 
Research, 13(4), p.e111. 
271. Van Uffelen, J., Wong, J., Chau, J., Van der Ploeg, H., Riphagen, I., Gilson, N., 
Burton, N., Healy, G., Thorp, A., Clark, B., Gardiner, P., Dunstan, D., Bauman, A., 
Owen, N. and Brown, W. (2010). Occupational Sitting and Health 
Risks. American Journal of Preventive Medicine, 39(4), pp.379-388. 
272. Volker, D., Zijlstra-Vlasveld, M., Brouwers, E. and Van der Feltz-Cornelis, C. 
(2016). Process Evaluation of a Blended Web-Based Intervention on Return to 
Work for Sick-Listed Employees with Common Mental Health Problems in the 
Occupational Health Setting. Journal of Occupational Rehabilitation, 27(2), 
pp.186-194. 
273. Vos, T., Barber, R., Bell, B., Bertozzi-Villa, A., Biryukov, S., Bolliger, I., Charlson, 
F., et al. (2015). Global, regional, and national incidence, prevalence, and years 
lived with disability for 301 acute and chronic diseases and injuries in 188 
countries, 1990–2013: a systematic analysis for the Global Burden of Disease 
Study 2013. The Lancet, 386(9995), pp.743-800. 
274. Waters, C., Ling, E., Chu, A., Ng, S., Chia, A., Lim, Y. and Müller-
Riemenschneider, F. (2016). Assessing and understanding sedentary behaviour 
in office-based working adults: a mixed-method approach. BMC Public Health, 
16(1). 
275. Watkins, I. and Xie, B. (2014). eHealth literacy interventions for older adults: A 
systematic review of the literature. Gerontechnology, 13(2). 
  
 266 
276. Webb, T., Joseph, J., Yardley, L. and Michie, S. (2010). Using the Internet to 
Promote Health Behavior Change: A Systematic Review and Meta-analysis of 
the Impact of Theoretical Basis, Use of Behavior Change Techniques, and Mode 
of Delivery on Efficacy. Journal of Medical Internet Research, 12(1), p.e4. 
277. Webster, R., Michie, S., Estcourt, C., Gerressu, M. and Bailey, J. (2015). 
Increasing condom use in heterosexual men: development of a theory-based 
interactive digital intervention. Translational Behavioral Medicine, 6(3), pp.418-
427. 
278. West, R. and Michie, S. (2015). Applying the Behaviour Change Wheel A very 
brief guide. [online] www.ucl.ac.uk. Available at: 
https://www.ucl.ac.uk/behaviour-change/files/bcw-summary.pdf [Accessed 21 
Dec. 2017]. 
279. West, R. and Michie, S. (2016). A guide to development and evaluation of 
digital behaviour interventions in healthcare. Silverback Publishing. 
280. White, B., Martin, A., White, J., Burns, S., Maycock, B., Giglia, R. and Scott, J. 
(2016). Theory-Based Design and Development of a Socially Connected, 
Gamified Mobile App for Men About Breastfeeding (Milk Man). JMIR mHealth 
and uHealth, 4(2), p.e81. 
281. White, I., Smith, L., Aggio, D., Shankar, S., Begum, S., Matei, R., Fox, K., Hamer, 
M., Iliffe, S., Jefferis, B., Tyler, N. and Gardner, B. (2017). On Your Feet to Earn 
Your Seat: pilot RCT of a theory-based sedentary behaviour reduction 
intervention for older adults. Pilot and Feasibility Studies, 3(1). 
282. Whittaker, R., McRobbie, H., Bullen, C., Rodgers, A. and Gu, Y. (2016). Mobile 
phone-based interventions for smoking cessation. Cochrane Database of 
Systematic Reviews. 
  
 267 
283. Whittaker, R., Merry, S., Dorey, E. and Maddison, R. (2012). A Development 
and Evaluation Process for mHealth Interventions: Examples From New 
Zealand. Journal of Health Communication, 17(sup1), pp.11-21.  
284. Wierenga, D., Engbers, L., Van Empelen, P., Duijts, S., Hildebrandt, V. and Van 
Mechelen, W. (2013). What is actually measured in process evaluations for 
worksite health promotion programs: a systematic review. BMC Public Health, 
13(1). 
285. Wilde, M. and Garvin, S. (2007). A concept analysis of self-monitoring. Journal 
of Advanced Nursing, 57(3), pp.339-350. 
286. Wilmot, E., Edwardson, C., Achana, F., Davies, M., Gorely, T., Gray, L., Khunti, 
K., Yates, T. and Biddle, S. (2012). Sedentary time in adults and the association 
with diabetes, cardiovascular disease and death: systematic review and meta-
analysis. Diabetologia, 55(11), pp.2895-2905. 
287. Winkler, E., Bodicoat, D., Healy, G., Bakrania, K., Yates, T., Owen, N., Dunstan, 
D. and Edwardson, C. (2016). Identifying adults’ valid waking wear time by 
automated estimation in activPAL data collected with a 24 h wear 
protocol. Physiological Measurement, 37(10), pp.1653-1668.  
288. Wisdom, J. and Creswell, J. (2013). Integrating Quantitative and Qualitative 
Data Collection and Analysis While Studying Patient-Centered Medical Home 
Models.. [online] Agency for Healthcare Research and Quality. Available at: 
https://pcmh.ahrq.gov/sites/default/files/attachments/MixedMethods_032513
comp.pdf [Accessed 22 Aug. 2018]. 
289. Yardley, L., Spring, B., Riper, H., Morrison, L., Crane, D., Curtis, K., Merchant, 
G., Naughton, F. and Blandford, A. (2016). Understanding and Promoting 
Effective Engagement With Digital Behavior Change Interventions. American 
Journal of Preventive Medicine, 51(5), pp.833-842.  
  
 268 
290. Zapata, B., Fernández-Alemán, J., Idri, A. and Toval, A. (2015). Empirical 
Studies on Usability of mHealth Apps: A Systematic Literature Review. Journal 
of Medical Systems, 39(2).  
291. Zhao, J., Freeman, B. and Li, M. (2016). Can Mobile Phone Apps Influence 
People’s Health Behavior Change? An Evidence Review. Journal of Medical 
Internet Research, 18(11), p.e287. 
292. Zhou, Y., Zhao, H. and Peng, C. (2015). Association of sedentary behavior with 
the risk of breast cancer in women: update meta-analysis of observational 
studies. Annals of Epidemiology, 25(9), pp.687-697. 
293. Zhu, W. and Owen, N. (2017). Sedentary Behavior and Health: Concepts, 
Assessments, and Interventions. Human Kinetics.  
  
 269 
Published Systematic Review  
 
  
 270 
  
 271 
  
 272 
  
 273 
  
 274 
  
 275 
  
 276 
  
 277 
  
 278 
  
 279 
  
 280 
  
 281 
  
 282 
  
 283 
  
 284 
  
  
 285 
BCT Taxonomy v1 
Grouping and BCTs Grouping and BCTs Grouping and BCTs 
1. Goals and planning 6. Comparison of 
behaviour 
12. Antecedents 
1.1. Goal setting 
(behavior) 
1.2. Problem 
solving 
1.3. Goal setting 
(outcome) 
1.4. Action 
planning 
1.5. Review 
behavior goal(s) 
1.6. Discrepancy 
between current  
behavior and goal 
1.7. Review 
outcome goal(s) 
1.8. Behavioral 
contract 
1.9. Commitment 
 
2. Feedback and 
monitoring 
2.1. Monitoring of 
behavior  
        by others 
without       
        feedback 
2.2. Feedback on 
behaviour 
2.3. Self-monitoring 
of   
        behaviour 
2.4. Self-monitoring 
of  
        outcome(s) of 
behaviour 
6.1. Demonstration of 
the     
        behavior 
6.2. Social comparison 
6.3. Information about 
others’  
        approval 
 
7. Associations 
7.1. Prompts/cues 
7.2. Cue signalling 
reward 
7.3. Reduce 
prompts/cues 
7.4. Remove access to 
the  
       reward 
7.5. Remove aversive 
stimulus 
7.6. Satiation 
7.7. Exposure 
7.8. Associative learning 
 
8. Repetition and 
substitution    
8.1. Behavioral  
        practice/rehearsal 
8.2. Behavior 
substitution 
8.3. Habit formation 
8.4. Habit reversal 
8.5. Overcorrection 
8.6. Generalisation of 
target  
        behavior 
8.7. Graded tasks 
12.1. Restructuring the 
physical  
          environment 
12.2. Restructuring the 
social  
          environment 
12.3. Avoidance/reducing 
exposure to  
          cues for the 
behavior 
12.4. Distraction 
12.5. Adding objects to 
the  
          environment 
12.6. Body changes 
 
13. Identity 
13.1. Identification of self 
as role     
          model 
13.2. Framing/reframing 
13.3. Incompatible 
beliefs 
13.4. Valued self-identify 
13.5. Identity associated 
with changed  
          behavior 
 
14. Scheduled 
consequences 
14.1. Behavior cost 
14.2. Punishment 
14.3. Remove reward 
14.4. Reward 
approximation 
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2.5. Monitoring of 
outcome(s)  
        of behavior 
without  
        feedback 
2.6. Biofeedback 
2.7. Feedback on 
outcome(s)   
        of behavior 
 
3. Social support 
3.1. Social support 
(unspecified) 
3.2. Social support 
(practical) 
3.3. Social support 
(emotional) 
 
4. Shaping 
knowledge 
4.1. Instruction on 
how to      
        perform the 
behavior 
4.2. Information 
about  
        Antecedents 
4.3. Re-attribution 
4.4. Behavioral 
experiments 
 
5. Natural 
consequences 
5.1. Information 
about health  
        consequences 
5.2. Salience of 
consequences 
5.3. Information 
about social and  
 
9. Comparison of 
outcomes 
9.1. Credible source 
9.2. Pros and cons 
9.3. Comparative 
imagining of     
        future outcomes 
 
10. Reward and threat 
10.1. Material incentive 
(behavior) 
10.2. Material reward 
(behavior) 
10.3. Non-specific 
reward 
10.4. Social reward 
10.5. Social incentive 
10.6. Non-specific 
incentive 
10.7. Self-incentive 
10.8. Incentive 
(outcome) 
10.9. Self-reward 
10.10. Reward 
(outcome) 
10.11. Future 
punishment 
 
11. Regulation 
11.1. Pharmacological 
support 
11.2. Reduce negative 
emotions 
11.3. Conserving mental 
resources 
11.4. Paradoxical 
instructions 
14.5. Rewarding 
completion 
14.6. Situation-specific 
reward 
14.7. Reward 
incompatible behavior 
14.8. Reward alternative 
behavior 
14.9. Reduce reward 
frequency 
14.10. Remove 
punishment 
 
15. Self-belief 
15.1. Verbal persuasion 
about  
          capability 
15.2. Mental rehearsal of 
successful  
          performance  
15.3. Focus on past 
success 
15.4. Self-talk 
 
16. Covert learning 
16.1. Imaginary 
punishment 
16.2. Imaginary reward 
16.3. Vicarious 
consequences 
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        environmental 
consequences 
5.4. Monitoring of 
emotional  
        consequences 
5.5. Anticipated 
regret 
5.6. Information 
about emotional  
        consequences 
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Sample Database Search 
 
Medline Database Search 
1. Internet/  
2. Software/  
3. Computer Communication Networks/  
4. Online Systems/  
5. Telemedicine/  
6. Mobile Applications/  
7. Cell Phones/  
8. Smartphone/  
9. Computers, Handheld/  
10. Text Messaging/  
11. Electronic Mail/  
12. Reminder Systems/  
13. Cues/  
14. Wireless Technology/  
15. Actigraphy/  
16. Accelerometry/  
17. (intranet or internet or website$ or web based or computer based or software or 
online).tw.  
18. (ehealth or e health or mhealth or m health or electronic health or mobile health or 
telehealth or tele health or health technolog$).tw.  
19. (mobile phone$ or smartphone$ or smart phone$ or cellphone$ or cell phone$ or 
cellular phone$ or hand held or digital device$ or digital technolog$ or mobile 
technolog$ or mobile device$).tw.  
20. (mobile app or mobile apps or mobile application$ or mobile phone app or mobile 
phone apps or mobile phone application$ or smartphone app or smartphone apps or 
smartphone application$ or smart phone app or smart phone apps or smart phone 
application$ or phone app or phone apps or phone application$ or cellphone app or 
cellphone apps or cellphone application$ or cell phone app or cell phone apps or cell 
phone application$ or tablet app or tablet apps or tablet application$).tw.  
21. (text messag$ or sms or short message service$ or email$ or e mail$ or electronic 
mail$ or remind$ or prompt$ or cue$ or cuing).tw.  
22. (wireless or wearable$ or wristband$ or wrist band$ or wristworn or wrist worn or 
watch$ or smartwatch$ or smart watch$).tw.  
23. (activity track$ or activity sens$ or activity monitor$ or movement track$ or 
movement sens$ or movement monitor$ or just in time adaptive intervention$ or 
lifelog$ or life log$ or quantified self or self monitoring device$).tw.  
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24. (pedomet$ or acceleromet$ or step count$ or inclinomet$).tw.  
25. (pervasive technolog$ or pervasive comput$ or ubiquitous technolog$ or 
ubiquitous comput$).tw.  
26. Sedentary Lifestyle/  
27. (sedentar$ or sitting or seat$ or lying or reclin$ or recumben$).tw.  
28. (screen time or screentime or computer time or TV time or television time).tw. 
29. (self track$ or fitness track$).tw.  
30. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 
or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 29  
31. 26 or 27 or 28  
32. 30 and 31  
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Participant Information Sheet (Focus Group/Interview)) 
 
Information sheet  
 
Prolonged sitting time: Qualitative study exploring barriers, facilitators and views 
of desk-based office workers and employers.  
 
You are being invited to take part in a research study, which is part of a PhD project at 
Ulster University. Before you decide whether or not to take part, it is important that you 
understand what the research is for and what you will be asked to do. Please read the 
following information and do not hesitate to ask any questions about anything that might 
not be clear to you. Make sure that you are happy before you decide what to do. Thank 
you for taking the time to consider this invitation.  
 
What is the purpose of the study?  
An ongoing research project within Ulster University is investigating prolonged sitting in 
office workers. The aim of this project is to understand the attitudes and thoughts of desk-
based office workers and employers in relation to employee sitting behaviours at work 
and how to change them. In order to facilitate this research, we hope to carry out focus 
group and interview work. Focus groups are group discussions involving a small number 
of people (5-8 participants per group). Members of the focus group are asked questions 
by a researcher and are asked to discuss their answers with each other. Interviews are a 
one to one discussion with the participant and the researcher. Your employer has agreed 
for us to conduct this research among employees. 
 
Who will be invited to take part in the study? 
Employees and employers and board members must be fluent in English to participate. 
Employees who work 3 or more days per week and spend most of the work day sitting at 
a desk, will be invited to be part of the study. Employees will not be invited to participate 
in the study if they have a medical condition that limits mobility or requires them to sit 
rather than stand at work. Pregnant employees will not be invited to participate.  
 
Do I have to take part? 
It is up to you to decide whether or not to take part. If you do decide to take part, you will 
be given this information sheet to keep. You will also be asked to sign a consent form. If 
you choose to take part, you can change your mind at any time and withdraw from the 
study without giving a reason.  
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What will the study involve? 
If selected, you will be invited to attend a one off focus group discussion or interview, 
which is expected to last no more than 1.5 hours. Focus group participants will be 
expected to actively participate in this group session, along with 5-8 other staff members 
from your workplace. There will be separate focus group sessions run for 
management/employers and employees. The interviews will be a one to one interview 
with the researcher.  A researcher will lead the discussion and the employee group will be 
asked to share their thoughts on sitting at work, what motivates them to sit less and what 
the barriers are to reducing sitting and how to modify this. The employer and board 
member group will be asked about their views on employee sitting, barriers and 
motivators to employee sitting and how to modify this. Focus groups and interviews will 
be audio and/or video recorded and all responses will be anonymised. 
 
What are the potential benefits/risks? 
It is hoped that you would benefit on an individual level from participating in this research 
and interacting with others. It is also an opportunity to contribute towards the 
advancement of research in the area.  
 
What if something goes wrong? 
It is very unlikely that something should go wrong during this study. However, if any 
issues or problems arise, Ulster University has procedures in place for reporting, 
investigating, recording and handling adverse events. Any complaints will be taken 
seriously. If you have any further concerns please contact Prof. Marie Murphy, Chief 
Investigator for this study 
 
Will the information collected be kept confidential? 
All the information that you provide us with will be treated in the strictest confidence. 
Participants will be asked not to discuss the information they hear within the focus group 
with other people. Only those conducting the research will have access to the data 
collected during this study. All recordings from the focus groups/interviews will be coded 
so that information is anonymous. 
 
Who will carry out the research? 
Prof. Marie Murphy (Chief Investigator), Miss Aoife Stephenson (PhD student), Dr. 
Jacqueline Mair, Prof. Suzanne McDonough, Prof. Chris Nugent. All members of the 
research team are based at Ulster University. This project is funded by a Vice Chancellors 
Research Scholarship (VCRS). 
 
Who do I speak to if I have any questions? 
If you have any questions or want more information, please contact Aoife Stephenson 
(details below). 
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What next? 
If you wish to take part in this research, please complete the included consent forms and 
return to your workplace no later than xx/xx/2017, where they will be collected by the 
research team. The focus groups and interviews will take place between Feb 2017 and 
Aug 2017. 
 
Contact details: 
Prof. Marie Murphy Office: (028) 90366669  
Email: mh.murphy@ulster.ac.uk 
Miss Aoife Stephenson Office: (028) 90366987 
Email: stephenson-a@email.ulster.ac.uk 
 
Thank you for taking the time to read this information. 
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Consent Form Focus Groups and Interviews 
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Demographic Questionnaire (Employees)
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Demographic Questionnaire (Employer/Board) 
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Ethical Approval (a) 
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Employee Topic Guide mapped to TDF 
Icebreaker: Could we please start with some introductions: your name, say what area 
you work in and how long you have worked in this company/organisation. 
Opener: 
1) I would now like to ask for your thoughts and beliefs on sitting at work  
Prompts: 
Question                                                                                             TDF Domain 
What impact – if any- do you think prolonged sitting at 
work has on employees in terms of physical and 
mental health and overall work life? 
Knowledge, Beliefs about 
consequences 
Are you aware of any guidelines for how much sitting 
employees should be doing at work?  If so what are 
these? 
Knowledge 
Do you feel you sit too much at work, not enough or 
just the right amount? 
Knowledge 
 
2) How do you feel about reducing sitting at work? 
Prompts: 
Would you like to reduce your sitting at work? Intentions, Goals, Beliefs 
about capabilities 
Do you intend to reduce your sitting at work? Intentions, Goals,  Beliefs 
about capabilities 
What advantages or disadvantages, do you think 
reducing sitting would have? 
Knowledge, Beliefs about 
consequences 
 
Within your workplace, are there, or have there been 
any processes or practices in place to reduce sitting 
time at work? 
Behavioural regulation, 
Memory, Attention and 
Decision Processes, 
Reinforcement 
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3) What do you believe influences your sitting patterns during the work day and 
how this may be modified? 
Prompts: 
What aspects of the work environment e.g office 
structure, building and room layout, equipment etc.  
tend to increase your sitting at work?  
Environmental Context and 
Resources 
Do you think these aspects can be changed? If so, 
what could be done differently?  
Beliefs about capabilities, 
Optimism 
What aspects of the work environment helps decrease 
your sitting at work? 
Environmental Context and 
Resources 
What can be done to further promote this reduction 
in sitting? 
Environmental Context and 
Resources 
 
4) Please consider any social influences such as work team relationships, 
peer/manager views and opinions on reducing sitting at work. 
Prompts: 
How might the relationships within your work team 
influence your sitting patterns during the work day? 
Social influences ,  
Social/professional role and 
identity 
How do the views/opinions of others (co-
workers/management) influence your sitting 
behaviours?  
Social influences ,  
Social/professional role and 
identity 
Would you feel uncomfortable standing at your desk, 
in meetings, whilst on the phone etc. if your 
colleagues were not to? 
Emotion, Social influences, 
Social/professional role and 
identity 
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5) How do you think reducing your sitting would affect your 
workload/productivity? 
6) Please discuss anything else that may influence your sitting patterns at work 
As you may be aware technology is a tool being used to improve health and fitness. 
These include tools such as activity trackers, mobile phone apps, smartwatches, 
motivational websites, prompts on computers and phones are being widely used.  
 
*Use this time to show examples of these tools-* 
7) Do you use or have you used technology such as activity trackers, mobile 
apps, software prompts, websites to improve health and or fitness?  
Questions 7 – 10 refers to TDF domains “Behavioural Regulation” and “Memory, 
Attention and Decision Process”. 
Was it aimed at reducing sitting time? 
If yes…. 
Prompts  
Please name and describe the tool and what you 
use/used it for 
 
How effective did/do you find it?  
Discuss aspects that work/worked well for you  
Discuss any difficulties you encounter/ed  
How long have you used/did you use it for?  
 
If yes, and aimed at sitting less 
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Prompts 
How did/do you feel about using technology as a tool 
to reduce sitting at work 
 
How effective did/do you find it for reducing sitting?  
Discuss aspects that work/ed well in your work 
environment? 
 
Discuss any difficulties you encounter/ed  
Does/Did it impact on staff productivity or were there 
any other implications? 
 
Do/Did you use it to set goals? How did you find the 
process? 
 
Do/Did you use it to track sitting time? What did you 
think of this aspect/feature? 
 
Did you use it to prompt you to reduce sitting? What 
do you think of this aspect/feature? 
 
If none of the above, please describe how you used 
the tool 
 
If no….. 
Prompts: 
How would you feel about using technology as a tool 
to improve your health or become more active? 
 
How would you feel about using technology as a tool 
to reduce sitting at work? 
 
How effective do you think using technology as a tool 
(i.e. mobile apps/ activity trackers) would be to reduce 
sitting at work? 
 
What tools do you think would work well in your work 
environment? 
 
What difficulties would you anticipate in using these 
tools? 
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How do you think these tools would impact staff 
productivity or can you foresee any other 
implications? 
 
How would you feel about using it to set goals? To 
self-monitor and track sitting time? To prompt you to 
reduce sitting? 
 
 
8) I would like you think about the design and use of technology as a tool to 
reduce sitting at your workplace and to please share your thoughts 
Prompts: 
What methods would you suggest to be the most 
effective for use at work e.g. websites, activity 
trackers, email/text message prompts, mobile apps 
 
Why do you think this would be most effective?  
Would you participate?  
What would encourage you to participate?  
What benefit do you think you would get from 
participating? 
 
 
9) Can you think of ways to encourage employees to start using these tools at 
work and how to keep them engaged in the long term? 
Prompts: 
Can you think of anything that would encourage you to 
take part? 
 
Are there any incentives that would increase the 
likelihood of you engaging in the intervention? 
 
Can you think of any ways that would encourage 
employees to engage with the tool more in the long 
term? 
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10)  Can you foresee any issues in the implementation of an intervention like this at 
work? 
Prompts 
How do you think your employer/management would 
feel about this being used at the workplace during 
office hours? 
 
How do you think using this tool may affect employee 
productivity? 
 
Would you have privacy concerns regarding your 
employer having access to your sitting/activity data? 
 
 
Close: Is there anything else that we didn’t talk about today that you think is important 
for us to know? Is there anything you would like to add?  
Summary: Summary of session and main points. 
Thank you very much for your time and valuable contribution to the study. 
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Employer Topic Guide  
Icebreaker: Could we please start with some introductions: your name, say what area 
you work in and role in line management of staff and how long you have worked in this 
company/organisation 
 
Opener: 
1. I would now like to ask for your thoughts and beliefs on employees 
sitting at work.  
Prompts: 
What impact, if any, do you think prolonged sitting at work has on employees in 
terms of physical and mental health and overall work life? 
Are you aware of any guidelines for how much sitting employees should be doing at 
work?  If so what are these? 
How do you feel about your employee’s current sitting levels at work?  Do they sit 
too much at work, not enough or just the right amount? 
 
2. How do you feel about reducing employee sitting at work? 
Prompts: 
Would you like to reduce employee sitting time at work?     
Do you intend to help reduce employee sitting time at work?     
How would you expect members of your team (other management and employees) 
to feel about being encouraged to reduce their sitting levels at work? 
Could you tell me your thoughts on how important reducing employee sitting time is 
to your service/company? 
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How would you describe the role that management has in reducing sitting amongst 
employees?  
What advantages or disadvantages, do you think reducing employee sitting would 
have? 
Within your company/service, are there, or have there been any processes or 
practices in place to reduce employee sitting? 
 
 
3. What do you believe influences employee sitting patterns during the 
work day and how these may be modified? 
Prompts: 
What aspects of the work environment e.g office structure, building and room 
layout, equipment etc.  do you think tends to increase sitting time amongst 
employees? 
Do you think any of these aspects can be changed? If so, what could be done 
differently?  
What aspects of the physical work environment helps decrease employee sitting at 
work? 
What can be done to further promote this reduction in sitting? 
4. Please consider any social influences such as work team relationships, 
peer/ manager views and opinions on reducing sitting at work. 
Prompts: 
How might the relationships within the work team influence employee sitting 
patterns during the work day? 
How do you think the views and opinions of management and peers influence 
employee sitting patterns during the work day? 
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5. How do you think reducing employee sitting time would affect staff 
workload/productivity at work? 
6. Please discuss anything else that you feel may influence sitting patterns 
at work? 
 
As you may be aware technology is being used as a tool to improve health and fitness. 
These include tools such as activity trackers, mobile phone apps, smartwatches, 
motivational websites, prompts on computers and phones 
*Use this time to show examples of these tools-* 
 
 
7. Have you or other managers ever advised your staff to use technology 
such as  activity trackers, mobile apps, software prompts, websites to 
improve health and or fitness? Was it aimed at reducing employee sitting 
time? 
If yes  
Prompts: 
Please name and  describe the tool and what it was/is used for 
How effective was/is it? 
Discuss aspects that work/ed well 
Discuss any difficulties encountered 
How long have they used/did they use it for? 
 
If yes, and aimed at sitting less 
How did/do you feel about technology as a tool to reduce employee sitting? 
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If no,  
Prompts: 
How would you feel about employees using technology as a tool to improve their 
health and fitness? 
How would you feel about employees using technology as a tool to reduce their 
sitting at work? 
How effective do you think using technology as a tool (i.e. mobile apps/ activity 
trackers) would be to reduce employee sitting at work? 
What tools do you think would work well in your work environment for your 
employees? 
Do you need to give examples again here? E.g. activity trackers, mobile phone apps, 
smart watches, motivational websites, prompts on computers and phones 
What difficulties would you anticipate your employees to encounter in using these 
tools? 
How do you think these tools would impact on staff productivity or can you foresee 
any other implications for management? 
How would you feel about staff using it to set goals? To self-monitor and track sitting 
time? To prompt them to reduce sitting? 
 
 
How effective was/is it for reducing employee sitting? 
Discuss aspects that work/ed well in your work environment 
Discuss any difficulties encountered  
Did/does it impact on staff productivity or were there any other implications for 
management? 
Please describe how employees used/use the tool. 
Goal setting, tracking sitting time, prompts to get up from the chair? 
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8. I would like you to think about the design and use of technology as a 
tool to reduce sitting employees at your workplace and to please share your 
thoughts. 
Prompts: 
What methods would you think to be the most effective for use at work amongst 
your employees E.g. websites, activity trackers, email/text message prompts, mobile 
apps 
Why do you think this would be most effective? 
Do you think your staff would participate? 
What do you think would encourage staff to participate? 
What benefits would they get from participating? 
 
9. Can you think of ways to encourage employees to start using these tools 
at work and how to keep them engaged in the long term 
Prompts: 
Can you think of anything that would encourage your employees to take part? 
Are there any incentives that may increase the likelihood of employees engaging in 
the intervention? 
Can you think of any ways that would encourage employees to engage with the tool 
more in the long term? 
10. Can you foresee any issues in the implementation of an intervention like 
this within your workplace? 
Prompts: 
How do you feel about this being used at the workplace during office hours? 
How do you think using this tool may affect employee productivity? 
Do you think your staff would have privacy concerns regarding the employer having 
access to their sitting/activity data? 
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Close: Is there anything else that we didn’t talk about today that you think is important 
for us to know? Is there anything you would like to add?  
Summary: Summary of session and main points. 
 
Thank you very much for your time and valuable contribution to the study. 
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Board Member Topic Guide 
Icebreaker: Could we please start with some introductions: your name, say what area 
you work in  
Is there any other management level over yours that you report to? 
Opener: 
1. What impact – if any- do you think prolonged sitting at work has on 
employees  
Prompts: 
In terms of physical and mental health and overall work life? 
Are you aware of any guidelines for how much sitting employees should be doing at 
work?  If so what are these? 
How do you feel about your employee’s current sitting levels at work?  Do they sit 
too much at work, not enough or just the right amount? 
 
Sedentary behaviour refers to any activity done while awake involving very low energy 
expenditure while sitting or lying. At work this would include seated computer use, 
reading, meetings, lunch time siting, phone use etc. Going for a walk or simply standing 
up while you work would help reduce sedentary behaviour.  
 
2. How do you feel about reducing employee sitting at work? 
Prompts: 
Would you like to reduce employee sitting time at work?     
Why? 
Do you have PLANS to help reduce employee sitting time at work?     
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If they were to break up sitting at work, what do you think they would do instead? 
Thinking about the people that work here in X company, how do you think they 
would feel about being encouraged to reduce their sitting levels at work?  
Do you think management would have a different view to lower level employees? 
Expand? 
Could you tell me your thoughts on how important reducing employee sitting time is 
to your service/company? 
How would you describe the role that your position in management (?) has in 
reducing sitting amongst employees?  
How would you describe the role that your management team has in reducing sitting 
amongst employees? 
What do you think you can do to help assist employees reduce sitting time?  
would this be possible/feasible? 
What do you think your management team can do to help assist employees reduce 
sitting time? 
would this be possible/feasible? 
What advantages or disadvantages, do you think reducing employee sitting would 
have? 
Within your company/service, are there, or have there been any processes or 
practices in place to reduce employee sitting? 
 
 
3. What do you believe influences employee sitting patterns during the 
work day and how these may be modified ? 
Prompts: 
What aspects of the work environment e.g office structure, building and room 
layout, equipment etc.  do you think tends to increase sitting time amongst 
employees? 
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Do you think any of these aspects can be changed? If so, what could be done 
differently?  
What aspects of the physical work environment helps decrease employee sitting at 
work? 
What can be done to further promote this reduction in sitting? 
4. Please consider any social influences such as work team relationships, 
peer/ manager views and opinions on reducing sitting at work. 
Prompts: 
How might the relationships within the work team influence employee sitting 
patterns during the work day? 
How do you think the views and opinions of peers influence employee sitting 
patterns during the work day? 
How do you think the views and opinions of the management teams influence 
employee sitting patterns during the work day? 
How do you think YOUR views/opinions influence  employee sitting patterns during 
the work day?. 
Do you think that you have a social influence on people that work for this company? 
 
5. How do you think reducing employee sitting time would affect staff 
workload/productivity at work? 
 
6. Please discuss anything else that you feel may influence sitting patterns 
at work? 
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As you may be aware technology is being used as a tool to improve health and fitness. 
These include tools such as activity trackers, mobile phone apps, smartwatches, 
motivational websites, prompts on computers and phones 
 
7. Have you or other managers ever advised your staff to use technology 
such as activity trackers, mobile apps, software prompts, websites to improve 
health and or fitness? Was it aimed at reducing employee sitting time? 
If yes  
Prompts: 
Please name and  describe the tool and what it was/is used for 
How effective was/is it? 
Discuss aspects that work/ed well 
Discuss any difficulties encountered 
How often did/do they use it? 
 
If yes, and aimed at sitting less 
 
How did/do you feel about technology as a tool to reduce employee sitting? 
How effective was/is it for reducing employee sitting? 
Discuss aspects that work/ed well in your work environment 
Discuss any difficulties encountered  
Did/does it impact on staff productivity or were there any other implications for 
management? 
Please describe how employees used/use the tool. 
Goal setting, tracking sitting time, prompts to get up from the chair? 
 
If no,  
Prompts: 
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How would you feel about employees using technology as a tool to improve their 
health and fitness? 
How would you feel about employees using technology as a tool to reduce their 
sitting at work? 
How effective do you think using technology as a tool (i.e. mobile apps/ activity 
trackers) would be to reduce employee sitting at work? 
What tools do you think would work well in your work environment for your 
employees? 
 
What difficulties would you anticipate your employees to encounter in using these 
tools? 
How do you think these tools would impact on staff productivity or can you foresee 
any other implications for management? 
How would you feel about staff using it to set goals? To self-monitor and track sitting 
time? To prompt them to reduce sitting? 
 
8. From previous research and having spoken to employees and line 
managers from a range of workplaces, we have come up with suggestions for 
an intervention that we hope to develop to reduce sitting in office workers. I 
will run through some of the ideas generated and ask for your comments. 
 
“This tool we hope to develop is a smartphone app. This app will be used during office 
hours.  We plan for the company to roll out this initiative and encourage all staff to 
take part. Staff will monitor how much they sit during the workday over the course of a 
week using the app for a number of weeks. It will be designed to be really quick and 
easy to record their sitting and they will be asked to make a record every hour of the 
workday. They will then then set a personal sitting goal for the week ahead – for 
example a two hour reduction in daily office sitting, so staff continue to record their 
sitting every hour. The app will automatically calculate if they are reaching their goal 
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and if not, it will send them reminders/prompts and educational tips to help them 
along”.   
  
Please give your comments 
 
What do you think about this intervention? 
Do you think this would be possible to implement with your desk-based office staff? 
Do you think this would be effective? 
Can you suggest improvements? 
What do you think would encourage staff to participate? 
What benefits would they get from participating? 
How would this be supported by senior and middle management - how could we 
ensure this? 
 
9. Can you think of ways to encourage employees to start using these tools 
at work and how to keep them engaged in the long term 
Prompts: 
Can you think of anything that would encourage your employees to take part? 
What incentives may increase the likelihood of employees engaging in the 
intervention? 
Can you think of any ways that would encourage employees to engage with the tool 
more in the long term? 
10. Can you foresee any issues in the implementation of an intervention like 
this within your workplace? 
Prompts: 
How do you feel about this being used at the workplace during office hours? 
How do you think using this tool may affect employee productivity? 
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Do you think your staff would have privacy concerns regarding the employer having 
access to their sitting/activity data? 
 
Close: Is there anything else that we didn’t talk about today that you think is important 
for us to know? Is there anything you would like to add?  
Summary: Summary of session and main points. 
 
Thank you very much for your time and valuable contribution to the study. 
  
  
 
 317 
 TDF Domains and Constructs 
(Source Atkins et al., 2017).   
Domain (definition) Constructs 
1. Knowledge 
(An awareness of the existence of something) 
Knowledge (including knowledge of 
condition/scientific rationale) 
Procedural knowledge 
Knowledge of task environment 
2. Skills 
(An ability or proficiency acquired through practice) 
Skills 
Skills development 
Competence 
Ability 
Interpersonal skills 
Practice 
Skill assessment 
3. Social/professional role and identity 
(A coherent set of behaviours and displayed personal 
qualities of an individual in a social or work setting) 
Professional identity 
Professional role 
Social identity 
Identity 
Professional boundaries 
Professional confidence 
Group identity 
Leadership 
Organisational commitment 
4. Beliefs about capabilities 
(Acceptance of the truth, reality or validity about an 
ability, talent or facility that a person can put to 
constructive use) 
Self-confidence 
Perceived competence 
Self-efficacy 
Perceived behavioural control 
Beliefs 
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Self-esteem 
Empowerment 
Professional confidence 
5. Optimism 
(The confidence that things will happen for the best or 
that desired goals will be attained) 
Optimism 
Pessimism 
Unrealistic optimism 
Identity 
6. Beliefs about Consequences 
(Acceptance of the truth, reality, or validity about 
outcomes of a behaviour in a given situation) 
Beliefs 
Outcome expectancies 
Characteristics of outcome expectancies 
Anticipated regret 
Consequents 
7. Reinforcement 
(Increasing the probability of a response by arranging a 
dependent relationship, or contingency, between the 
response and a given stimulus) 
Rewards (proximal/distal, valued/not 
valued, probable/improbable) 
Incentives 
Punishment 
Consequents 
Reinforcement 
Contingencies 
Sanctions 
8. Intentions 
(A conscious decision to perform a behaviour or a 
resolve to act in a certain way) 
Stability of intentions 
Stages of change model 
Transtheoretical model and stages of 
change 
9. Goals 
(Mental representations of outcomes or end states that 
an individual wants to achieve) 
Goals (distal/proximal) 
Goal priority 
Goal/target setting 
Goals (autonomous/controlled) 
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Action planning 
Implementation intention 
10. Memory, attention and decision processes 
(The ability to retain information, focus selectively on 
aspects of the environment and choose between two 
or more alternatives) 
Memory 
Attention 
Attention control 
Decision making 
Cognitive overload/tiredness 
11. Environmental context and resources 
(Any circumstance of a person’s situation or 
environment that discourages or encourages the 
development of skills and abilities, independence, 
social competence and adaptive behaviour) 
Environmental stressors 
Resources/material resources 
Organisational culture/climate 
Salient events/critical incidents 
Person × environment interaction 
Barriers and facilitators 
12. Social influences 
(Those interpersonal processes that can cause 
individuals to change their thoughts, feelings, or 
behaviours) 
Social pressure 
Social norms 
Group conformity 
Social comparisons 
Group norms 
Social support 
Power 
Intergroup conflict 
Alienation 
Group identity 
Modelling 
13. Emotion 
(A complex reaction pattern, involving experiential, 
behavioural, and physiological elements, by which the 
individual attempts to deal with a personally significant 
matter or event) 
Fear 
Anxiety 
Affect 
Stress 
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Depression 
Positive/negative affect 
Burn-out 
14. Behavioural regulation 
(Anything aimed at managing or changing objectively 
observed or measured actions) 
Self-monitoring 
Breaking habit 
Action planning 
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Infographic 
 
 
 
Source: http://www.earthlymission.com/category/infographics/  
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Ethical Approval (b) 
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“Think aloud” Participant Information Sheet 
 
Participant information sheet “Think Aloud Study”.  
 
Title: “Mobile health (m-health) intervention to promote sitting time reductions in office 
workers; a think aloud study”  
 
You are being invited to take part in a research study, which is part of a PhD project at 
Ulster University. Before you decide whether or not to take part, it is important that you 
understand what the research is for and what you will be asked to do. Please read the 
following information and do not hesitate to ask any questions about anything that 
might not be clear to you. Make sure that you are happy before you decide what to do. 
Thank you for taking the time to consider this invitation.  
 
What is the purpose of the study?  
As part of an on-going research project at Ulster University investigating prolonged 
sitting in office workers, this study aims to review a mobile app intervention developed 
to help reduce sedentary behaviour (sitting time) at work. 
 
Who will be invited to take part in the study? 
Desk-based office workers aged between 18 and 65 years.  
 
Do I have to take part? 
It is up to you to decide whether or not to take part. If you do decide to take part, you 
will be given this information sheet to keep. You will also be asked to sign a consent 
form. If you choose to take part, you can change your mind at any time and withdraw 
from the study without giving a reason. 
 
What will the study involve? 
You will be asked to use a mobile app designed to help office workers reduce their sitting 
time at work.  You will be asked to “talk out loud” all of the thoughts that occur to you 
as you use the app. The goal is to think out loud. The researcher will stay silent until you 
have completed the questions. The interview will be recorded and then written out word 
for word by the researcher. This will be a one off session which will last approximately 
20-30 minutes. Your thoughts will help us identify any problems with the app and how 
to make it better for the user. 
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What are the potential benefits/risks? 
We cannot promise that taking part will benefit you. It is an opportunity to contribute 
towards the advancement of research in the area.  
 
What if something goes wrong? 
It is very unlikely that something should go wrong during this study. However, if any 
issues or problems arise, Ulster University has procedures in place for reporting, 
investigating, recording and handling adverse events. Any complaints will be taken 
seriously. If you have any further concerns please contact Prof. Marie Murphy, Chief 
Investigator for this study. 
 
Will the information collected be kept confidential? 
All the information that you provide us with will be treated in the strictest confidence. 
Only those conducting the research will have access to the data collected during this 
study. All data coded so that information is anonymous. 
 
Who will carry out the research? 
Prof. Marie Murphy (Chief Investigator), Miss Aoife Stephenson (PhD student), Dr. 
Jacqueline Mair, Prof. Suzanne McDonough, Prof. Chris Nugent, Dr. Mathias Garcia- 
Constantino. All members of the research team are based at Ulster University. This 
project is funded by a Vice Chancellors Research Scholarship (VCRS). 
 
Who do I speak to if I have any questions? 
If you have any questions or want more information, please contact Aoife Stephenson 
(details below). 
 
What next? 
If you wish to take part in this research, please complete the included consent forms and 
return to your workplace. The study will take place between September 2017 and August 
2018. 
 
Contact details: 
Prof. Marie Murphy Office: (028) 90366669  
Email: mh.murphy@ulster.ac.uk 
Miss Aoife Stephenson  
Email: stephenson-a@email.ulster.ac.uk 
 
Thank you for taking the time to read this information. 
  
  
 
 325 
Consent Form “Think-Aloud” Study 
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“Think-aloud” tasks questions  
Think aloud’Tasks 
1. Set goal 
2. Self-report SB  
3. Receive educational fact/tip 
4. View feedback 
5. Browse the app 
Questions 
1. What are your overall views toward the app? 
2. Was there anything you particularly disliked? 
3. Was there anything you found particularly hard to use? 
4. Was there anything you particularly liked? 
5. Was there anything you found particularly easy to use? 
6. Anything you wanted to see there/expected to see there but didn’t? 
7. Do you have any suggestions for how the app could be improved? 
8. Are there any other comments you would like to make?  
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Educational Facts and Tips 
 
1. Sitting for long periods can increase your chances of developing cancer, heart 
disease and diabetes. Why don’t you stand or walk around while on the phone? 
 
 
 
2. Sitting for long periods of time increases your risk of early death even if you are 
fit and exercise regularly. Try walking to a co-worker’s desk instead of emailing. 
 
 
3. Even if you exercise regularly, too much sitting can still be bad for you. Why don’t 
you use a hands-free head piece and move around the office while taking calls? 
 
 
4. Regardless of how active you are, too much sitting is bad for your heart and blood 
vessels. Try standing during your breaks. 
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5. Studies have linked high sitting levels with being overweight and obese. Arrange 
your next work meeting so that you’re walking around the block with your 
meeting partner. 
 
 
6. People who sit for long periods of time are more likely to gain excess weight. Try 
being more active by taking a longer, more roundabout way back to your desk. 
 
 
7. We are advised to exercise regularly – at least 150 minutes a week – and reduce 
sitting time. You could take your exercise shoes to work and walk or jog during 
your lunch break. 
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8. Sitting for long periods can slow your metabolism, which affects your body's 
ability to control blood sugar and burn fat. Why not stand while eating your 
unch? 
 
 
 
 
9. Sitting requires very little energy expenditure and limits the calories burned. 
Send your printing to the printer down the hall, rather than to the closest. 
 
 
 
10. Sitting uses less energy than standing or moving. This is why office workers burn 
fewer calories a day than manual workers. Walk with your colleagues rather than 
gathering in a meeting room. 
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11. When you sit, your blood flow slows and you burn less fat. Move your bin and 
printer or anything else you use throughout the day away from your desk. This 
way you have to get up each time you use them. 
 
 
12. To reduce the risk of some cancers linked to excess sitting, introduce walking or 
standing meetings to the work schedule.   
 
 
13. Too much sitting can lead to poor circulation and swelling in your ankles, so while 
at your desk, try standing on your tip toes and then gently dropping your heels 
back to the ground and repeating. 
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NO IMAGE 
 
14. Weight bearing activities such as standing and walking lead to stronger bones. 
Use the farthest printer from your desk to ensure you get a break from sitting. 
 
 
15. Sitting for too long may take its toll on your back especially if you're sitting poorly  
in front of a computer. Take a break, get up and stretch.  
 
 
16. Prolonged sitting and poor posture can lead to back pain. Whenever talking on 
the telephone, stand up and if possible, walk.  
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17. Too much sitting can reduce your lifespan by promoting dozens of chronic 
diseases, even if you exercise regularly. Why not invite a colleague for a walk at 
lunch? 
 
 
18. It is better for you to switch between standing and sitting at work. If you need a 
quick answer to a question, it’s often as easy to walk to someone’s office as it is 
to email or call. 
 
 
 
19. Try standing during your coffee break instead of sitting. Use a high table or 
counter and encourage colleagues to use it too. 
  
 
 333 
 
 
20. It’s up to you to make sure you get up and move at work. Why not use the 
farthest bathroom from your desk? 
 
 
21. Think about your health and walk and talk instead of sitting and speaking while 
on the phone 
 
 
22. Keep your water bottle half full at work. You’ll have to get up more often to fill it 
up and for bathroom breaks, which means more moving. 
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23. Drink lots of water at work, it is good for your body and it will force you to get up 
and use the bathroom frequently 
 
 
24. Take business calls standing up. This burns more calories than sitting. 
 
 
25. Reorganise the layout of your office space so you have to stand up to reach 
frequently used files, the phone, or your printer, rather than having everything 
within easy reach. 
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26. Ask to take your meetings out of the usual meeting room and go for a walk. This 
is helpful for brainstorming sessions or just catching up on progress and may be 
more time efficient. 
 
 
27. Instead of emailing or calling colleagues, walk to their part of the building for 
some face time when you need to ask a question or solve a work issue. 
 
 
28. Those who reduce sitting and move more at work are more likely to have better 
mental well-being. Take the stairs instead of the lift where possible. 
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29. Try breaking up sitting with short periods of standing, walking and exercising in 
the office. This can boost your productivity. 
 
 
 
30. When sitting, your calorie burning drops. Try standing up and moving whenever 
you have a drink of water at work. 
 
 
31. When sitting for too long, less fresh blood and oxygen flow through the body. 
Breaking up sitting can increase blood flow and protect blood vessel health. 
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32. Sitting for long periods of time causes your metabolism to slow, you burn fewer 
calories and increase your chances that excess energy will be stored as fat. 
 
 
33. When you are upright and active, even if it is only for a short period of time, you 
can improve your mood. Try taking the longer, more roundabout way to the 
bathroom. 
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34. When you are upright and active, even if it is only for a short period of time, you 
can reduce feelings of tiredness. Why not use the photocopiers furthest away 
from your workstation? 
 
 
35. Mistakes are more likely to occur if you are feeling sleepy. Take a break from 
sitting, stand up and stretch. 
 
 
36. Replacing sitting time with physical activity can suppress hunger. Why don’t you 
take a brisk walk around the office? 
 
  
 
 339 
 
37. Bursts of activity during the work day can improve your energy levels. Take the 
stairs where possible. 
 
 
38. Interrupting prolonged sitting with walking may be an effective way to fight 
fatigue. Do some leisurely walking with colleagues after you eat lunch together 
at work. 
 
 
39. Regularly breaking up prolonged sitting may reduce blood pressure. Schedule a 
standing meeting, and if you need desk space, improvise with a high table or 
counter 
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40. Sedentary office work can cause back discomfort. Regularly changing your 
posture from sitting to standing and moving can reduce discomfort without 
impacting productivity. 
 
 
41. Use coffee break time to stand and communicate with colleagues; try not sit at 
your desk during breaks. 
 
 
 
42. Long periods of sitting are linked with poor health outcomes. Try to take a walk 
break every time you take a coffee break. 
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43. Research suggests  reducing your sitting lowers the risk of mental health issues 
such as depression.  Take the opportunity to get out of your chair and do a few 
simple exercises by your desk. 
 
 
 
44. If you have to sit for certain work tasks, try to take a quick break to stand or walk 
every 20-30 minutes.  Research suggests that this can reduce the negative health 
impact of sitting.   
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45. Sedentary behaviour is associated with poorer health outcomes, including an 
increased risk of type 2 diabetes. Try to stand at the back of the room during 
presentations. 
 
 
 
46. Reducing your sitting may increase your life expectancy. Take a look at your work 
day, and see what tasks could just as easily be done standing or walking. 
 
 
47. Organising walking meetings is not only better for your health; it may also boost 
creativity. 
 
 
48. Drink from smaller cups. You will need to get up more frequently at the office if 
you use a small cup for coffee or water, which means more moving. 
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49. Research suggests that those who spend  more time standing and moving have 
lower levels of bad cholesterol than those who sit. Stand up or leave your desk 
every 20-30 minutes to stretch, get a drink of water or use the printer. 
 
 
50. Try to reduce sitting and move more by leaving your desk for lunch. Eat out, take 
packed lunch offsite or go to a different floor. 
 
 
 
Images sourced from Shutterstock 
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Participant information sheet (Feasibility Cluster RCT) 
 
Participant information sheet 
Title: “Mobile health (m-health) intervention to promote sitting time reductions in 
office workers; A feasibility 3-armed cluster randomised controlled trial with process 
evaluation”. 
You are being invited to take part in a research study, which is part of a PhD project at 
Ulster University. Before you decide whether or not to take part, it is important that you 
understand what the research is for and what you will be asked to do. Please read the 
following information and do not hesitate to ask any questions about anything that 
might not be clear to you. Make sure that you are happy before you decide what to do. 
Thank you for taking the time to consider this invitation.  
 
What is the purpose of the study?  
An ongoing research project at Ulster University is investigating prolonged sitting in 
office workers. The aim of this project is to compare changes in workplace sitting time 
following an app based programme, with or without a height adjustable work desk, 
relative to a comparison condition who are advised to continue their normal workplace 
behaviours. Other aims are to determine how the programme impacts upon standing 
and moving at work and at home, as well as any effects on work productivity and mood. 
We also aim to conduct an evaluation of the programme to understand how exactly it 
affected participants sitting, activity, productivity and mood. This will help us understand 
how satisfied participants were with the programme, what elements worked well, what 
ones didn’t, and to help inform and improve future programmes. 
 
Who will be invited to take part in the study? 
 
Full time employees who work five days per week and spend most of the work day sitting 
at a desk will be invited to be part of the study. Staff with a planned absence from work 
of more than five days over the full duration of the study, will not be eligible to 
participate. Employees will not be invited to participate in the study if they have a 
medical condition that limits standing or mobility or requires them to sit rather than 
stand at work. Pregnant employees will also not be invited to participate.  
 
Do I have to take part? 
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It is up to you to decide whether or not to take part. If you do decide to take part, you 
will be given this information sheet to keep. You will also be asked to sign a consent 
form. If you choose to take part, you can change your mind at any time and withdraw 
from the study without giving a reason. 
 
What will the study involve? 
If you decide to take part, there are a number of steps you will follow:  
 
Step 1: You will be asked a number of screening questions to make sure you are eligible 
for the study. If you agree to take part and are eligible, you will sign a consent form which 
will be collected from your workplace. There are approximately 20 places available for 
this programme which will be allocated on a first come, first served basis.  
 
Step 2: Your height and weight will be measured and you will be asked to fill in 
questionnaires relating to your gender, age, post code, work schedule etc. This will occur 
in a private testing room at your workplace. You will be asked to fill in questionnaire 
about mood. These will take approximately 15 minutes to complete. You will be asked 
to respond to a text message regarding your self rated productivity for the next 5 work 
days. You will also be given an activPAL (see figure 1).  
 
Figure 1: An activPAL                                           Figure 2: Where the activPAL is placed 
                                                        
This is a small matchbox-sized device that you attach to your thigh. It measures how 
much time you spend sitting down or lying, standing up and moving around. This device 
is small and comfortable and is worn underneath your usual daily clothes. As part of the 
study, you will be asked to wear the device for 24 hours per day for 7 days only taking it 
off when bathing or swimming. Figure 2 shows where the activPAL will be attached to 
the front of one of your legs and a skin friendly medical patch will be placed over it to 
stop it from falling off. We will tell you how to wear the device and when to take it off. 
You will also be given a diary to record when you wake and go to bed, when you’re at 
work, reasons why you removed the monitor etc. Once you have completed 7 days of 
wearing the activPAL, you will be asked to return the activPAL to your workplace.  
 
Step 3: You will be randomly allocated to one of three groups, either: 
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Group 1 - Mobile app, OR 
Group 2 -   Mobile app plus a height adjustable work desk, OR 
Control -  Normal routine for the duration of the study. 
It is important to emphasise that whilst we hope the app and the height adjustable desk 
will be helpful in reducing office sitting we do not know this definitively. For this reason, 
participants in both the interventions and the control arm of this trial are equally 
important.  
If allocated to group 1 or 2, you will receive an app created for this study. This app is the 
m-health component of the project. The app will allow you to self-report how much you 
are sitting at work and set your own goals to help reduce sitting, give you feedback on 
your sitting, prompt you to break your sitting, and provide some facts and tips around 
reducing sitting at work. You will be given a study specific phone and charger provided 
by researchers and the free app will already be downloaded. Based upon the goals set, 
and the amount of time that is reported as sitting, you may (or may not) receive a prompt 
to remind you not to sit too much, for example “time to get up!”. The app will also 
provide a progress report and educational tips. Both groups 1 and 2 (not the control) will 
appoint an office champion to act as a role model and encourage participation in the 
study. 
 
To provide further opportunities to reduce sitting at work group 2 participants will be 
provided with a height adjustable work desk which sits on your existing work desk, for 
the duration of the intervention. This work desk will allow you to easily and quietly 
alternate your working posture between sitting and standing. Those in the control group 
will be advised to maintain their normal workplace behaviour. 
 
Step 4: To be able to assess the effect of the programme we need to repeat the 
productivity measures and mood questionnaires and activPAL measurements taken at 
your baseline assessment (described in Step 2 above). The questionnaire will take 
approximately 5 minutes to complete and will occur at your workplace. A member of the 
research team will contact you for follow-up 4 weeks after the intervention starts and 
again at 8 weeks. At these time points you will be asked to wear the activPAL again for 7 
days. At the end of the project, intervention groups 1 and 2 will be asked to complete an 
additional range of questionnaires. These questionnaires will ask them for opinions on 
the programme, including how satisfied you were with the project, how easy you found 
it to use the app and/or height adjustable work desk, the strengths and weaknesses of 
the project, what changed for you as a result of participating etc. This will be conducted 
online and will take approximately 20-30 minutes. 
 
What are the potential benefits/risks? 
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We cannot promise that taking part will benefit you, but the study will give you an 
opportunity to reduce your sitting at work. You may feel better as a result of spending 
less time sitting during the work day. It is an opportunity to contribute towards the 
advancement of research in the area.  
 
There is a small risk that you may find the data collection procedures, in particular some 
aspects of the questionnaires that discuss mood, distressing. If this situation were to 
occur the researcher collecting the data will ask if you if you would like to take a break 
and if are happy to continue. At all points during the study you will be reminded that 
participation is voluntary and that you may withdraw at any point without this decision 
affecting your rights being affected in any way. 
 
 A small number of people are sensitive to the adhesive tape used for the activPAL, which 
is similar to that of a sticking plaster. If this happens to you, we will advise you to remove 
the tape and attach the activPAL to the other thigh or to stop wearing the activPAL.  
 
What if something goes wrong? 
It is very unlikely that something should go wrong during this study. However, if any 
issues or problems arise, Ulster University has procedures in place for reporting, 
investigating, recording and handling adverse events. Any complaints will be taken 
seriously. If you have any further concerns please contact Prof. Marie Murphy, Chief 
Investigator for this study. 
 
Will the information collected be kept confidential? 
All the information that you provide us with will be treated in the strictest confidence. 
Only those conducting the research will have access to the data collected during this 
study. All data coded so that information is anonymous. All research conducted will 
comply with the Data Protection Act (1998). 
 
Who will carry out the research? 
Prof. Marie Murphy (Chief Investigator), Miss Aoife Stephenson (PhD student), Dr. 
Jacqueline Mair, Prof. Suzanne McDonough, Prof. Chris Nugent, Dr. Mathias Garcia- 
Constantino. All members of the research team are based at Ulster University. This 
project is funded by a Vice Chancellors Research Scholarship (VCRS). 
 
Who do I speak to if I have any questions? 
If you have any questions or want more information, please contact Aoife Stephenson 
(details below). 
 
What next? 
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If you wish to take part in this research, please complete the included consent forms and 
return to your workplace. The study will take place between September 2017 and August 
2018. 
 
Contact details: 
Prof. Marie Murphy Office: (028) 90366669  
Email: mh.murphy@ulster.ac.uk 
Miss Aoife Stephenson  
Email: stephenson-a@email.ulster.ac.uk 
 
Thank you for taking the time to read this information.  
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Screening Form 
 
 
1. Age: (must be 18-65) 
 
 
   
 
2. How many hours per week do you work (on average)?  
 
_______________________________________________________________________ 
 
3. How many days per week do you  work (on average)? (must be 4 days per week) 
 
 
 
 
4. How many hours per day do you work (on average)? 
 
 
_______________________________________________________________________ 
 
5. Is your work primarily desk-based? (must be yes) 
 
Yes/No/Unsure 
 
6. How many hours per day do you spend sitting at work (on average) (must be > 75%) 
 
 
 
 
 
7. Are you pregnant? (must answer no) 
 
Yes/No/Unsure 
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8. Are you non-ambulant or have an existing conditions which may restrict 
standing/moving (must answer no) 
 
Yes/No/Unsure 
 
 
9. Are you fluent in English? (must be yes) 
 
Yes/No/Unsure 
 
 
10. Do you plan to be absent from work for more than 5 days consecutively over the 
duration of the intervention? (must be no) 
 
Yes/No/Unsure 
 
 
11. Are you currently participating in an intervention study to reduce SB or increase 
PA? (must answer no) 
 
Yes/No/Unsure  
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Consent Form Feasibility study 
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How to use “Worktivity” 
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Goal Setting Procedure 
 
1. Check that the phone is set to GMT. Settings, Date and time- automatic timer set 
to GMT. 
2. Goal setting should be 'patient-led/patient-centred' so they should definitely 
choose the goal with support from us.  
 
3. Review their summary graphs with them, ask them for their thoughts first (what 
do they think about the amount of sitting [too much/ok/too little], do they have 
an idea about how much in total they want to reduce by) and then tell them 
about the Buckley recommendations and then ask them what they think would 
be a good goal for them. You can guide them if you think their goal is unrealistic.  
 
4. Buckley 2015 "The derived guidance is as follows: for those occupations which 
are predominantly desk-based, workers should aim to initially progress towards 
accumulating 2 h/day of standing and light activity (light walking) during working 
hours, eventually progressing to a total accumulation of 4 h/day (prorated to 
part-time hours)".   
5. SMART 
Specific 
Make sure goals are precise and stated in performance terms. For instance, if you 
want to reduce sitting at work, your goal might be "to reduce sitting time at work by 
2 hours in 6 weeks." 
Measurable 
A goal is measurable when it is easy to determine if it has been accomplished.  This 
can be done by using the app. 
Achievable 
One of the biggest mistakes people make while setting goals is that they set 
unattainable goals.  Goals should be set high, but they must also be realistic. 
Relevant 
Goals should be important to participant. 
Time-Bound 
Make sure each goal has a specific time frame for completion. This one is 
predetermined -6 weeks. 
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In the settings tab on the app select the goal from 1hr-8hrs. The password is 
1234. Please tell the user that this goal setting feature will activate on Nov 2nd. 
Explain to them it will now include a goal setting feature – they are to look at this 
at the end of the day to see if they have met their 5 stars for that day. Also explain 
that in conjunction with self-monitoring their time sitting they will now be 
prompted to move based on these goals, in order to help them achieve their 
goals.   
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Demographics questionnaire 
 
Demographics questionnaire 
Date: 
Participant ID number: 
Please complete the following questions 
• How old are you: 
 
• With what gender do you identify? (Please tick) 
o Female  
o Male     
o Other (specify)___________________________________________________  
 
What is you highest grade or level of school/education have you completed? 
o Level 8 (e.g. PhD, Doctorate, Higher Doctorate) 
o Level 7 (e.g. Master’s Degree, PGCE, PGDip PGCert) 
o Level 6 (e.g. Bachelor’s Degree, Graduate Cert/ Diploma, Professional Cert in 
Education  
o Level 5 (e.g. Foundation degree, HND, DipHE) 
o Level 4 (e.g Diploma, CertHE) 
o Level 3 (e.g. A level, AS level, NVQ) 
o Level 2 (e.g. GCSE, NVQ) 
o Other (specify) ___________________________________________________ 
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Please choose the category that best describes your main job. If none of the 
categories fits you exactly, please respond with the closest category to your 
experience. (Select only one.) 
o Executive, administrator, or senior manager (e.g., CEO, sales VP, plant manager) 
o Professional (e.g., engineer, accountant, systems analyst) 
o Technical support (e.g., lab technician, legal assistant, computer programmer) 
o Sales (e.g., sales representative, stockbroker, retail sales) 
o Clerical and administrative support (e.g., secretary, billing clerk, office 
supervisor) 
o Service occupation (e.g., security officer, food service worker, janitor) 
o Precision production and crafts worker (e.g., mechanic, carpenter, machinist) 
o Chemical/Production Operator (e.g., shift supervisors and hourly employees) 
o Laborer (e.g., truck driver, construction worker) 
 
What is your annual income from your job, before taxes? 
o < 4,999 
o 5,000-9,999 
o 10,000-14,999 
o 15,000-19,999 
o 20,000-24,999 
o 25,000-29,999 
o 30,000-34,999 
o 35,000-39,999 
o 40,000-44,999 
o 45,000-49,999 
o 50,000-54,999 
o 55,000-59,999 
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o 60,000-64,999 
o 65,000-69,999 
o 70,000-74,999 
o 75,000+ 
 
What days of the week do you usually work? 
 
_______________________________________________________________________ 
 
What time do you usually begin work? Please specify AM/PM 
 
_______________________________________________________________________ 
 
What time do you usually end work? Please specify AM/PM 
 
 
 Is your work schedule best described as a regular schedule (roughly the same hours 
every day), a rotating schedule (e.g., working a day shift some days and a night shift 
other days), or an irregular schedule (e.g., unpredictable hours controlled by 
situations or workload)? 
o Regular schedule  
o Rotating schedule 
o Irregular schedule 
 
What is your postcode? 
 
How would you prefer us to contact you during the trial in relation to productivity? 
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o Text message 
o Email 
Please provide your phone number or email address 
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Logic Model 
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 Satisfaction Surveys 
 
ID:____________________________________________________________________ 
Satisfaction Survey MA+SSWD group only 
We would be grateful if you would complete this questionnaire about your experiences 
of being involved in this study. Feedback from this survey will enable us to identify areas 
that may need improvement. Your opinions are therefore very valuable. Please answer 
the questions below by ticking the circle beside the answer most relevant to you. We 
also welcome your comments and suggestions.  Thank you. 
 
 
Section 1: Overall programme. 
 
In this section we are going to ask you about your opinions on the overall programme. 
Please consider the programme as a whole when answering the questions in Section 1. 
 
1. The programme was helpful in reducing my sitting time 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
2. I am likely to recommend the programme to a colleague 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
3. The programme is suitable for a workplace setting? 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
4. Which aspects of the programme did you like best?  
 
o App self-monitoring 
o App movement/stand prompts 
o Educational tips 
 
Other (please specify) 
____________________________________________________________________
____________________________________________________________________ 
Why did you like this aspect best? 
____________________________________________________________________
____________________________________________________________________ 
5. Which aspects of the programme did you like least?  
 
o App self-monitoring 
o App movement/stand prompts 
o Educational tips 
 
Other (please specify): 
____________________________________________________________________
____________________________________________________________________ 
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Why did you like this aspect least? 
____________________________________________________________________
____________________________________________________________________ 
6. What did you think about the length of the intervention? 
 
o Too short 
o Too long  
o Appropriate length 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
7. I feel this intervention will have a lasting effect on reducing my sitting?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
8. I am satisfied with the overall intervention?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
9. Did you encounter anything that made participating in the programme more 
difficult? 
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_________________________________________________________________
_________________________________________________________________ 
10. Did you encounter anything that made participating in the programme easier? 
 
____________________________________________________________________
____________________________________________________________________ 
11. If you participated for the entire intervention period, what kept you 
participating in the program?  
____________________________________________________________________
____________________________________________________________________ 
12. If you didn’t participate for the entire intervention period, what was the 
reason for not participating or dropping out? 
 
____________________________________________________________________ 
Section 2:  Mobile/Tablet application (app). 
In this section we will ask you to for your opinions on the mobile/tablet app that was 
used as part of the programme. Please consider the reminders you received to log your 
sitting and the summary graphs 
 
1. The app helped me reduce my sitting  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
2. I am comfortable with using app technology 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
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o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
 
3. The app is suitable for use in the workplace to self-report/log sitting  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
4. It was easy to use the app 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
5. There were many technical issues with the app  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
 
6. I am likely to recommend the app to a colleague 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
7. Being able to set my own sitting goal was helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
8. The reminders to self-report/log sitting time were too frequent 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
9. The reminders to self-report/log sitting were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
10. I responded to all of the reminders to self-report/log your sitting?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
11. The prompts to stand and move were helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
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12. The prompts to stand and move were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree  
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
13. After receiving a prompt to move/stand, I usually did stand/move. 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
14. I am satisfied with how the app presented feedback and information 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
15. I would like to continue using the app after the study 
o Strongly agree 
o Agree 
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o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
16. I am satisfied with the app  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
________________________________________________________________
________________________________________________________________ 
 
17. What parts of the app did you like and why? 
 
________________________________________________________________
________________________________________________________________ 
18. What parts did you not like and why? 
______________________________________________________________
______________________________________________________________ 
19. Did you encounter anything that made using the app more difficult?  
 
______________________________________________________________
______________________________________________________________ 
20. Did you encounter anything that made using the app easier? 
 
______________________________________________________________
______________________________________________________________ 
 
21. Please suggest ways how the app section can be improved? E.g. Was there 
any thing missing, was there enough detail, was information displayed 
appropriately? What parts did you not like and why? 
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______________________________________________________________
______________________________________________________________ 
Section 3: Education. 
In this section we are going to ask for your opinions on the education component as 
part of the programme. Please consider the educational facts and tips you received at 
the end of each day while answering this section. 
 
1. The educational facts and tips were helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
______________________________________________________________
______________________________________________________________ 
 
2. The educational facts and tips were repetitive 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
______________________________________________________________
______________________________________________________________ 
3. The educational facts and tips were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
4. I understood the information provided in the educational facts and tips  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
5. After reading the educational facts and tips, I actually applied them as well. 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
6. Do you have any comments regarding the educational facts and tips 
component of the programme? E.g. Was there any thing missing, was there 
enough detail, were the educational tips displayed appropriately? 
 
_________________________________________________________________
_________________________________________________________________ 
7. What did you think about the amount of educational facts and tips you 
received? 
 
o Too few 
o Too many 
o Appropriate amount 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
8. I am satisfied with the daily educational facts and tips?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
Section 4: Height adjustable desk  
In this section we are going to ask you about your opinions on the height adjustable 
desk as part of the programme. Please consider the height adjustable desk while 
answering questions for section 4. 
 
 
1. I am satisfied with the height adjustable desk  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
  
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
2. The height adjustable desk helped me reduce my sitting 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
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o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_______________________________________________________________________
_______________________________________________________________________ 
3. I am comfortable with using a height adjustable desk at work 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way?     
_______________________________________________________________________
_______________________________________________________________________ 
4. The height adjustable desk is suitable to be used in the workplace  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
 
5. It was easy to use the height adjustable desk 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
6. There were many practical issues with using the height adjustable desk  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Please specify the issues : 
____________________________________________________________________
____________________________________________________________________ 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
7. I am likely to recommend the desk to a colleague 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
8. I would like to continue using the desk after the study 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
9. Did you encounter anything that made the height adjustable desk difficult to 
use? 
_________________________________________________________________
_________________________________________________________________ 
10. Did you encounter anything that made using the height adjustable desk 
easier? 
 
_________________________________________________________________
_________________________________________________________________ 
11. Any further comments regarding the height adjustable desk 
_________________________________________________________________
_________________________________________________________________ 
Section 5: Productivity 
In this section we are going to ask you about your opinions on work productivity while 
taking part in the various aspects of the programme. 
 
1. For this question please consider the intervention as a whole 
My productivity at work was affected negatively by participating in the 
programme 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
2. For this question please consider then reminders you received to log you 
sitting 
My productivity was affected negatively by receiving the reminders to log sitting 
throughout the day 
o Strongly agree 
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o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
3. For this question please consider then reminders you received to log you 
sitting 
My productivity was affected negatively by responding to the reminders to log sitting 
throughout the day 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
4. For this question please consider the height adjustable desk 
My productivity at work was affected negatively by using the height adjustable 
desk 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_______________________________________________________________________ 
Any other comments: 
_______________________________________________________________________  
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ID:____________________________________________________________________ 
Satisfaction Survey MA group only  
We would be grateful if you would complete this questionnaire about your experiences 
of being involved in this study. Feedback from this survey will enable us to identify areas 
that may need improvement. Your opinions are therefore very valuable. Please answer 
the questions below by ticking the circle beside the answer most relevant to you. We 
also welcome your comments and suggestions.  Thank you. 
 
Section 1: Overall programme. 
 
In this section we are going to ask you about your opinions on the overall programme. 
Please consider the programme as a whole when answering the questions in Section 1. 
 
13. The programme was helpful in reducing my sitting time 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
14. I am likely to recommend the programme to a colleague 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
15. The programme is suitable for a workplace setting? 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
16. Which aspects of the programme did you like best?  
 
o App self-monitoring 
o App movement/stand prompts 
o Educational tips 
 
Other (please specify) 
____________________________________________________________________
____________________________________________________________________ 
Why did you like this aspect best? 
____________________________________________________________________
____________________________________________________________________ 
17. Which aspects of the programme did you like least?  
 
o App self-monitoring 
o App movement/stand prompts 
o Educational tips 
 
Other (please specify): 
____________________________________________________________________
____________________________________________________________________ 
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Why did you like this aspect least? 
____________________________________________________________________
____________________________________________________________________ 
18. What did you think about the length of the intervention? 
 
o Too short 
o Too long  
o Appropriate length 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
19. I feel this intervention will have a lasting effect on reducing my sitting?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
20. I am satisfied with the overall intervention?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
21. Did you encounter anything that made participating in the programme more 
difficult? 
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_________________________________________________________________
_________________________________________________________________ 
22. Did you encounter anything that made participating in the programme easier? 
 
____________________________________________________________________
____________________________________________________________________ 
23. If you participated for the entire intervention period, what kept you 
participating in the program?  
_______________________________________________________________________
_______________________________________________________________________ 
 
24. If you didn’t participate for the entire intervention period, what was the 
reason for not participating or dropping out? 
 
____________________________________________________________________
____________________________________________________________________ 
Section 2:  Mobile/Tablet application (app). 
In this section we will ask you to for your opinions on the mobile/tablet app that was 
used as part of the programme. Please consider the reminders you received to log your 
sitting and the summary graphs 
22. The app helped me reduce my sitting  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
23. I am comfortable with using app technology 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
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o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
24. The app is suitable for use in the workplace to self-report/log sitting  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
25. It was easy to use the app 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
26. There were many technical issues with the app  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
27. I am likely to recommend the app to a colleague 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
28. Being able to set my own sitting goal was helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
29. The reminders to self-report/log sitting time were too frequent 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
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30. The reminders to self-report/log sitting were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
31. I responded to all of the reminders to self-report/log your sitting?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
32. The prompts to stand and move were helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
33. The prompts to stand and move were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
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o Disagree 
o Strongly disagree  
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
34. After receiving a prompt to move/stand, I usually did stand/move. 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
35. I am satisfied with how the app presented feedback and information 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
36. I would like to continue using the app after the study 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
 
37. I am satisfied with the app  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
________________________________________________________________
________________________________________________________________ 
 
38. What parts of the app did you like and why? 
 
________________________________________________________________
________________________________________________________________ 
39. What parts did you not like and why? 
______________________________________________________________
______________________________________________________________ 
40. Did you encounter anything that made using the app more difficult?  
______________________________________________________________
______________________________________________________________ 
41. Did you encounter anything that made using the app easier? 
 
______________________________________________________________
______________________________________________________________ 
 
42. Please suggest ways how the app section can be improved? E.g. Was there 
any thing missing, was there enough detail, was information displayed 
appropriately? What parts did you not like and why? 
______________________________________________________________
______________________________________________________________ 
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Section 3: Education. 
In this section we are going to ask for your opinions on the education component as 
part of the programme. Please consider the educational facts and tips you received at 
the end of each day while answering this section. 
 
9. The educational facts and tips were helpful 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
______________________________________________________________
______________________________________________________________ 
10. The educational facts and tips were repetitive 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
______________________________________________________________
______________________________________________________________ 
11. The educational facts and tips were annoying 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
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Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
12. I understood the information provided in the educational facts and tips  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
13. After reading the educational facts and tips, I actually applied them as well. 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
14. Do you have any comments regarding the educational facts and tips 
component of the programme? E.g. Was there any thing missing, was there 
enough detail, were the educational tips displayed appropriately? 
 
_________________________________________________________________
_________________________________________________________________ 
15. What did you think about the amount of educational facts and tips you 
received? 
 
o Too few 
o Too many 
o Appropriate amount 
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Why did you answer this way? 
____________________________________________________________________
____________________________________________________________________ 
16. I am satisfied with the daily educational facts and tips?  
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
Section 4: Productivity 
In this section we are going to ask you about your opinions on work productivity while 
taking part in the various aspects of the programme. 
 
5. For this question please consider the intervention as a whole 
My productivity at work was affected negatively by participating in the 
programme 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
6. For this question please consider then reminders you received to log you 
sitting 
My productivity was affected negatively by receiving the reminders to log sitting 
throughout the day 
o Strongly agree 
  
 
 390 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
7. For this question please consider then reminders you received to log you 
sitting 
 
My productivity was affected negatively by responding to the reminders to log sitting 
throughout the day 
o Strongly agree 
o Agree 
o Neither agree nor disagree 
o Disagree 
o Strongly disagree 
 
Why did you answer this way? 
_________________________________________________________________
_________________________________________________________________ 
Any other comments: 
_______________________________________________________________________
____________________________________________________________________ 
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Office Audit (blank) 
 
Is the office open plan? 
Are the desks communal? 
Are the desks booth-like? 
Do staff have their own offices? 
Are the offices centralised to one area? 
Describe the desks available to staff 
Is there the opportunity to stand in the office? Access to tall tables, shelves, ledges? 
Do staff have their own desktop PC? 
Do staff have access to a work laptop? 
Do staff have access to their own laptop? 
Do staff have access to mobile devices such as I pads/tablets? 
Do staff have a work mobile phone? 
Are staff permitted to use their own mobile phone at work? 
Do staff have a work landline on their desks? 
Do staff have access to a cordless landline? 
Do staff have access to a headset for phone calls? 
Do staff have their own printer at their desk? 
Does the office have communal printers? 
Where is this/ are these located? 
Does the office have communal photocopiers? 
Where is this/are these located? 
Do staff have their own bin at their desk? 
Does the office have communal bins? 
Where is this/ are these located? 
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Do staff have their own filing/storage space at their desk? 
Does the office have communal filing/storage space? 
Where is this/ are these located? 
How many floors are in the building? 
What floor are the offices in question located? 
Is there/ are there elevators in the building? 
Can the offices be accessed by elevator? 
Are there stairs in the building? 
Can the offices be accessed by stairs? 
Is there a central canteen/kitchen in the building? 
Is there a kitchen or break room for staff? 
Where and on what floor is this located? 
How is this accessed? 
Are the tables and chairs in the kitchen/break room? 
Is there the opportunity to stand in kitchen/break room? Tall tables, shelves, ledges etc.? 
Where are the toilets in the building?  
Where are the meeting rooms in the building? 
How is this accessed? 
Are there tables and chairs in the meeting room?  
Describe the room layout: 
Is there the opportunity to stand in the meeting rooms? Tall tables, shelves, ledges etc.? 
Is the office is a rural or urban setting? 
Describe the availability of outdoor spaces for PA at lunch: 
Are there shower and/or changing facilities in the workplace  
Describe the noise level in the office 
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Describe the natural light exposure 
Are the lights controlled by movement sensors? 
Is office temperature regulated to maintain a constant temperature? 
Do staff have flexible working/lunch hours? 
How long do staff usually have for lunch? 
How long do staff usually have for coffee breaks? 
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Instructions and Frequently Asked Questions for wearing 
ActivPALTM 
 
Instructions and Frequently Asked Questions for wearing the ActivPALTM 
 
What is an activPALTM?  
An activPALTM is an inclinometer which is a small, electronic device which will measure 
the amount of time you spend sitting, lying, standing and stepping during your normal 
day. Figure 1 (below) shows an example of an activPALTM which will be used in the study. 
As part of the study, you will be asked to wear the device for 24 hours per day for 7 days 
only taking it off at when bathing or swimming, it can be worn during sleep. Figure 2 
(below) shows where the activPALTM will be attached to the front of one of your legs.  
 
What do I do on Day 1?  
On the day you receive your activPALTM, you will attach the activPALTM to the front of 
your thigh using a patch over it to stop it from falling off. You will be given patches to 
put on each day to replace any removed for bathing or swimming. We will tell you how 
to wear the device and when to take it off. You should return any unused patches when 
you return your activPALTM. 
 
How do I apply the activPALTM and patch? 
Position the monitor on your thigh in the same area as depicted in Figure 2, ensuring the 
stick man is standing up (head facing upwards). To hold the monitor in place put the 
patch over the top. 
 
What else do I have to do? 
It is important to fill in the daily sitting log every day for the 7 days you are wearing the 
monitor. This will help us look specifically at the data from when you were awake and 
wearing the monitor. 
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Figure 1: An activPALTM                                   Figure 2: Where the activPALTM is placed 
                                                 
 
Do I replace the patch each day?  
No, you don’t have to. If you are taking a bath or going swimming, you can take the patch 
off but remember to put the activPALTM back on and secure with another patch. The 
patch should be renewed after showering. If the thigh is showing signs of slight irritation 
you can attach the monitor to the other leg. 
 
What do I do once I have worn the activPALTM for seven days?  
Once you have completed 7 days of wearing the activPAL, you will be asked to return 
the activPALTM to the research team at your workplace 
 
What are the possible side effects of taking part?  
When you wear the activPALTM, it is attached to your leg using a skin friendly patch. The 
patch is an ordinary medical type dressing plaster. The skin over which the activPAL is 
placed should be clean and free from creams or oils and the activPALTM should not be 
placed over broken skin. Please note that in the unlikely event that a skin rash occurs 
under the activPALTM or patch, then remove both, seek advice and do not put on another 
one. If the patch becomes loose, replace it with another one.  
Note: The thigh monitor will emit a green flash every 6 seconds to indicate that it is 
working and recording data. If it is not, please contact Aoife: stephenson-
a@email.ulster.ac.uk  
 
Do I replace the patch each day?  
No, you don’t have to. If you are taking a bath or going swimming, you can take the patch 
off but remember to put the activPALTM back on and secure with another patch. The 
patch should be renewed after showering. 
 
What do I do once I have worn the activPALTM for seven days?  
Once you have completed 7 days of wearing the activPAL, you will be asked to return 
the activPAL to the research team at your workplace 
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Do I have to do anything extra when wearing the activPALTM?  
You simply have to carry on with your daily activities as normal. You do not have to do 
anything extra.  
 
What are the possible side effects of taking part?  
When you wear the activPALTM, it is attached to your leg using a skin friendly patch. The 
patch is an ordinary medical type dressing plaster. The skin over which the activPALTM is 
placed should be clean and free from creams or oils and the activPALTM should not be 
placed over broken skin.  
 
Please note that in the unlikely event that a skin rash occurs under the activPALTM or 
patch, then remove both, seek advice and do not put on another one. If the patch 
becomes loose, replace it with another one 
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Daily Diary 
Over the next 8 days please use this sheet daily to record a) the time you woke up, b) the time you got out of bed, c) the 
time you started work (if it is a work day),  d) any times that you took off the activPAL monitor (thigh monitor) and why, e) 
the time you finished work (if it is a work day), d) the time you got in to bed, f) the time you fell asleep (fill this in the 
following morning). 
Day and date Wake up Get up Start work Finished work Times I took 
off monitor 
and why 
Got in to bed Went to sleep Comments 
Mon 17th Dec 07.00 07.15 09.00 17.00 18.00 for 45 
mins 
swimming 
23.00 23.30 Slight irritation 
on right leg so 
moved to left  
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How to fill in the log  
• The log is divided in to 7 days. Please complete each question for all 7 days (on non-work days no need to fill out the 
times you started and finished work). Please try and be as accurate as possible- record exact times if you can, or at 
least to the nearest 5 minutes if your estimated times. 
• Start by writing the date in the top row 
• Then record the time that you woke up and the time that you actually got out of bed (these may be the same for 
some days). We ask these as some people may spend time in bed before getting up/going to sleep 
• Please write AM or PM next to your times 
• Then record the time you start work (on work days only) 
• Then record the time you finish work (on work days only) 
• If you remove your monitor for more than 10 minutes during the day please note down the time you removed the 
device, the length of time it was removed and the reason why it was removed. 
• Then record what time you got in to bed to go to sleep and the time that you actually fell asleep (i.e. the estimated 
time that you fell asleep not the time you got in to bed) 
• Please record your sleep time first thing in the morning when you wake up along with recording your wake time and 
the time that you got out of bed 
• There is also space for comments. It is useful for us to know if you had skin irritations, accidentally wore the monitor 
upside down or any other information you think we should know 
• Being as accurate and thorough as possible when completing the log enables us to look at your data more accurately 
• If you have any questions please email Aoife on: stephenson-a@email.ulster.ac.uk
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Brunel Mood Scale 
 
Brunel Mood Scale 
ID:_____________________________________________________________________ 
 
Below is a list of words that describe feelings. Please read each one carefully. Then 
select the option that best describes how you have felt during the past week including 
today.  
Make sure you answer every question. 
1. Panicky  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
2. Lively  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
3. Confused   
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
4. Worn Out  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
5. Depressed  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
6. Downhearted  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
7. Annoyed  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
8. Exhausted  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
9. Mixed-Up  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
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10. Sleepy  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
11. Bitter  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
12. Unhappy    
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
13. Anxious  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
14. Worried 
  Not At All        A Little   Moderately   Quite A Lot   Extremely    
15. Energetic  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
16. Miserable    
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
17. Muddled  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
18. Nervous  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
19. Angry 
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
20. Active 
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
21. Tired  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
22. Bad Tempered  
  Not At All        A Little   Moderately   Quite A Lot   Extremely 
23. Alert  
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  Not At All        A Little   Moderately   Quite A Lot   Extremely 
24. Uncertain    
  Not At All        A Little   Moderately   Quite A Lot   Extremely
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Primary themes, subthemes, and selected extracts from the 
satisfaction survey open responses 
 
Theme MA  Subthemes  MA+SSWD 
Subthemes 
 
Intervention 
benefits 
Awareness  
 
“It made you 
aware of the 
amount of time 
you spent sitting 
down” 
Awareness 
 
“it was 
interesting to 
see how much 
sitting I did 
during the day, 
and the 
difference 
when using the 
standing desks” 
 
“while I was 
still using the 
sit/stand desk I 
didn’t still need 
reminding to 
stand after 4 
weeks” 
 Productivity 
 
“the programme 
encouraged me to 
take breaks but 
this was not 
counterproductive 
if anything it 
helped my 
productivity” 
Productivity 
 
“it wasn’t too 
disruptive and 
probably 
helped 
concentration” 
(prompts to 
break sitting)    
 
“At work we 
often 
collaborate in 
small groups in 
an ad hoc 
manner. The 
standing desks 
were an 
excellent point 
to meet 
together 
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without 
kneeling at 
others desks or 
blocking 
pathways in the 
office” 
 Simplicity 
 
“Easy slide bar for 
time. Easy to see 
daily results” 
Simplicity 
 
“The UI (user 
interface) was 
basic and easy  
to understand” 
   Choice of posture “I enjoyed 
having the 
option to 
stand” 
Intervention 
barriers 
  
 Time priorities at 
work 
“could be a 
distraction at 
times” (app) 
“wasn’t always 
possible to drop 
what I was 
currently doing at 
work” (to interact 
with the app) 
Time priorities at 
work 
“not possible to 
stop work 
every hour” (to 
interact with 
app)” 
“The constant 
prompts from 
the phone can 
be distracting 
within the 
office 
environment” 
 Inaccuracies with 
self-report and 
technology 
“manually 
recording data 
was inaccurate” 
“sometimes 
notifications 
didn’t happen” 
 
Inaccuracies with 
self-report and 
technology 
“I found it to be 
too intrusive to 
have to interact  
hourly and it 
was then 
inaccurate if 
you messed a 
marker” 
“Crashed 
occasionally, 
reminders were 
sporadic, going 
off too often, 
not going off at 
all” 
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 Environment “I tried at the start 
(to reduce SB) 
however in the 
absence of a 
proper standing 
desk I was 
improvising and it 
was 
uncomfortable.” 
Novelty “I think after 
the novelty 
wore off, I 
wasn’t fussed 
(with the 
intervention)” 
 Frustration/guilt “The need of 
hourly swiping 
annoyed me. 
Especially that I 
realised how little 
I stand when at 
work but still was 
not able to make 
change as the 
whole office life is 
sitting orientated” 
 
“without use of a 
standing desk it 
was frustrating as 
I knew I needed to 
stand more but 
was busy with 
work” 
Space/Cabling “I didn’t 
particularly like 
the desk - 
possibly better 
if bigger- i.e. 
the same size 
as your normal 
desk” 
“cable 
management 
tricky with 
shorter cables, 
some problem 
with cables, but 
not too bad” 
   Preference to sit “I feel in the 
job I do and my 
personal 
preference. I 
concentrate 
better when 
I’m sitting” 
Suggestions  
 Fix technical bugs 
with app 
“The odd issue 
with prompts 
when charging the 
device” 
 
 
Fix technical bugs 
with app 
 
“In the 
beginning the 
devices were 
glitchy and 
many needed 
changed” 
 
 More automation 
of app 
“If there was 
some way of 
being able to see 
the activPALTM 
data on the app” 
More automation 
of app 
 
“Hook it up to a 
fitness tracker 
to monitor 
standing, 
sleeping etc. to 
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“Having to log 
sitting time 
manually, felt very 
inaccurate” 
 
automate the 
process 
if you didn’t 
have to input 
the data - if this 
could be 
automatically 
done by a 
sensor? If not, 
its inaccurate” 
 
 Context specific 
app 
“Found it difficult 
at time with the 
app when I was 
out at meetings”  
 
Context specific 
app 
“The app had 
to be filled in 
each hour 
which wasn’t 
always possible 
e.g. going 
home early or 
in a meeting” 
   Larger surface 
area for desk 
worktop  
“The desk 
slowed me 
down as less 
space- I use a 
lot of paper 
work and the 
desk got in the 
way at times” 
 
“Bulky and 
takes up a lot 
of room/work 
space” 
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Office Audit Full Results 
 
 C (pre) C 
(post) 
MA 
(pre) 
MA 
(post) 
MA+SSWD 
(pre) 
MA+SSWD 
(post) 
Is the office open plan? Y Y Y Y Y Y 
Are the desks communal? N N N N N N 
Are the desks booth-like? N N N N N N 
Do staff have their own offices? N N Some Some N N 
Are the offices centralised to one 
area? 
Y Y Y Y Y Y 
Describe the desks available to staff 
C (pre and post): Large rectangular desks where workers sit facing one another, small partition in 
front, but none to the side 
MA (pre and post): Most people have standard rectangular desk. Two desks are joined together 
and sit facing another 2 desks joined together, there is no partitioning 
MA+SSWD (pre and post): Large rectangular desks where workers sit facing one another, there is 
no partitioning. There are 6 desks to a pod. 
Is there the opportunity to stand 
in the office? Access to tall tables, 
shelves, ledges? 
N N N N N N 
Do staff have their own desktop 
PC? 
N N Y Y Y Y 
Do staff have access to a work 
laptop? 
Y Y Y Y Y Y 
Do staff have access to their own 
laptop? 
N N N N N N 
Do staff have access to mobile 
devices such as I pads/tablets? 
N N N N N N 
Do staff have a work mobile 
phone? 
Some Some Some Some Some Some 
Are staff permitted to use their 
own mobile phone at work? 
Y Y Y Y Y Y 
Do staff have a work landline on 
their desks? 
Y Y Y Y Some Some 
Do staff have access to a cordless 
landline? 
Y Y Some Some N N 
Do staff have access to a headset 
for phone calls? 
Y Y Some Some Some Some 
Do staff have their own printer at 
their desk? 
N N N N N N 
Does the office have communal 
printers? 
Y Y Y Y Y Y 
  
 
 407 
Where is this/ are these located? 
C (pre and post): Located in the centre of the office 
MA (pre and post): One on each floor, located in the centre of the office 
MA+SSWD (pre and post): Located at one end of the office, near the kitchen 
Does the office have communal 
photocopiers? 
Y Y Y Y Y Y 
Where is this/are these located? 
C (pre and post): Located in the centre of the office 
MA (pre and post): One on each floor, located in the centre of the office 
MA+SSWD (pre and post): Located at one end of the office, near the kitchen 
Do staff have their own bin at 
their desk? 
N N N N Y Y 
Does the office have communal 
bins? 
Y Y Y Y Y Y 
Where is this/ are these located? 
 
C (pre and post): A small number of bins at either end of the office and in the centre 
MA (pre and post): In the kitchen areas and one centralised bin area on each floor 
MA+SSWD (pre and post): Located at one end of the office, near the kitchen 
Do staff have their own 
filing/storage space at their desk? 
Y Y Y Y Y Y 
Does the office have communal 
filing/storage space? 
Y Y For 
some 
For 
some 
Y Y 
Where is this/ are these located? 
C (pre and post): Storage room to the side of the main office floor 
MA (pre and post): Only on one of the two floors (4th) 
MA+SSWD (pre and post): Storage room to the side of the main office floor 
How many floors are in the building? 
C (pre and post): 4 floors 
MA (pre and post): 5 floors 
MA+SSWD (pre and post): 2 floors 
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What floor are the offices in question located? 
C (pre and post): Third floor  
MA (pre and post): Third floor  
MA+SSWD (pre and post): First floor  
Is there/ are there elevators in 
the building? 
Y Y Y Y Y Y 
Can the offices be accessed by 
elevator? 
Y Y Y Y Y Y 
Are there stairs in the building? Y Y Y Y Y Y 
Can the offices be accessed by 
stairs? 
Y Y Y Y Y Y 
Is there a central canteen/kitchen 
in the building? 
N N N N N N 
Is there a kitchen or break room 
for staff? 
Y Y Y Y Y Y 
Where and on what floor is this located? 
C (pre and post): Same floor as office  
MA (pre and post): One located to the side of each floor of the offices 
MA+SSWD (pre and post): Same floor as office 
How is this accessed? 
C (pre and post): As per office (stairs, lift or walk) 
MA (pre and post): As per office (stairs, lift or walk) 
MA+SSWD (pre and post): As per office (stairs, lift or walk) 
Are the tables and chairs in the 
kitchen/break room? 
Y Y Y Y Y Y 
Is there the opportunity to stand 
in kitchen/break room? Tall 
tables, shelves, ledges etc.? 
N N N N N N 
Where are the toilets in the building?  
C (pre and post): 1st floor of building (2 floors down from office) 
MA (pre and post): Toilets on both floors- towards the back of each floor, lobbies of both floors 
MA+SSWD (pre and post): On same floor as office, in entrance hallway 
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Where are the meeting rooms in the building? 
C (pre and post): On a mezzanine level above the main office floor. 
MA (pre and post): Spaced out on the perimeter of the office floor 
MA+SSWD (pre and post): Spaced out on the perimeter of the office floor 
How is this accessed? 
C (pre and post): Stairs 
MA (pre and post): As per office (stairs, lift, walk) 
MA+SSWD (pre and post): As per office (stairs, lift, walk) 
Are there tables and chairs in the 
meeting room?  
Y Y Y Y Y Y 
Describe the room layout: 
C (pre and post): Large centralised table with chairs surrounding it 
MA (pre and post): Large centralised table with chairs surrounding it, facing a whiteboard 
MA+SSWD (pre and post): Large centralised table with chairs surrounding it 
Is there the opportunity to stand 
in the meeting rooms? Tall tables, 
shelves, ledges etc.? 
N N N N N N 
Is the office is a rural or urban setting? 
C (pre and post): Urban  
MA (pre and post): Urban 
MA+SSWD (pre and post): Urban 
Describe the availability of outdoor spaces for PA at lunch: 
C (pre and post): Footpaths to walk on outside the building along a busy road and a waterway 
MA (pre and post): Not a vast selection. Footpaths to walk on outside the building along a quiet 
road 
MA+SSWD (pre and post): Not a vast selection. Footpaths to walk on outside the building along a 
quiet road 
Are there shower and/or 
changing facilities in the 
workplace  
N N Y Y Y Y 
Describe the noise level in the office 
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C (pre and post): Quiet 
MA (pre and post): Quiet 
MA+SSWD (pre and post): Quiet 
Describe the natural light exposure 
C (pre and post): Good, surrounded by windows 
MA (pre and post): Good, surrounded by windows 
MA+SSWD (pre and post): Good, surrounded by windows 
Are the lights controlled by 
movement sensors? 
N N Y Y Some Some 
Is office temperature regulated to 
maintain a constant 
temperature? 
N N N N Y Y 
Do staff have flexible 
working/lunch hours? 
Y Y Y Y Y Y 
How long do staff usually have for lunch? 
C (pre and post): 1 hour 
MA (pre and post): 30 mins to 1 hour 
MA+SSWD (pre and post): 1 hour 
How long do staff usually have for coffee breaks? 
C (pre and post): 2x 15 mins 
MA (pre and post): No limits 
MA+SSWD (pre and post): 2x 20 mins 
 
